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ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ 

ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ 

ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 
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ǮǯǭǣǲǩǱǭǡ 

ǮȍȊȞȌȐȉǿȞ ǣǿȏțȞ ǢȄȌȌǿȃȇȄȁȌǿ 
ʩʪʫʜʝʥʪ 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʣʠʥ ɺʘʣʝʨʠʡ ʖʨʴʝʚʠʯ 
ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʫ 22 ʟʜʦ-
ʨʦʚʳʭ ʜʦʙʨʦʚʦʣʴʮʝʚ ʧʨʠ ʟʨʠʪʝʣʴʥʦʤ ʚʦʩʧʨʠʷʪʠʠ 40 ʨʝʢʣʘʤʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʨʘʟʜʝʣʸʥʥʳʭ ʥʘ ʯʝʪʳʨʝ 
ʢʘʪʝʛʦʨʠʠ: ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʨʝʢʣʘʤʘ ʠʟʚʝʩʪʥʳʭ ʙʨʝʥʜʦʚ 
ʠ ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʪʠʤʫʣʳ ʚʳʟʳʚʘʶʪ ʫʚʝʣʠʯʝʥʠʝ ʧʘ-
ʨʘʩʠʤʧʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʩʠʤʧʘʪʠʯʝʩʢʦʡ 
ʘʢʪʠʚʘʮʠʝʡ. ʈʝʢʣʘʤʘ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʠ ʙʨʝʥʜʦʚ ʟʘʥʠʤʘʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ 
ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪ-
ʤʘ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʠʚʥʳʭ ʤʘʨʢʝʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʢʣʘʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʡʨʦʤʘʨʢʝʪʠʥʛ, ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ, ʨʝʢʣʘ-
ʤʘ, ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʷ, ʚʝʛʝʪʘʪʠʚʥʘʷ ʨʝʛʫʣʷʮʠʷ. 

 
CARDIAGRAPHIC FEATURES OF VISUAL PERCEPTION OF ADVERTISING PRODUCTS 

 
Polyanskaya Darya Gennadievna 

 
Scientific adviser: Sulin Valeriy Yurievich 

 
Abstract: The paper presents the results of heart rate variability analysis in 22 healthy volunteers during visu-
al perception of 40 advertising images divided into four categories: emotionally positive, emotionally negative, 
advertising of well-known brands, and food products. It was shown that emotionally positive stimuli cause an 
increase in parasympathetic activity, while negative images are accompanied by sympathetic activation. Ad-
vertising of food products and brands occupies an intermediate position. The obtained data indicate the possi-
bility of using heart rate variability indicators as objective markers of advertising effectiveness. 
Key words: neuromarketing, heart rate variability, visual perception, advertising, electrocardiography, auto-
nomic regulation. 

 
ʅʝʡʨʦʤʘʨʢʝʪʠʥʛ ʷʚʣʷʝʪʩʷ ʧʨʠʢʣʘʜʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʝʡʨʦʵʢʦʥʦʤʠʢʠ, ʧʦʟʚʦʣʷʶʱʠʤ ʦʙʲʝʢʪʠʚʠ-

ʟʠʨʦʚʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʨʝʢʣʘʤʳ ʯʝʨʝʟ ʘʥʘʣʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ [1, ʩ. 89; 2, ʩ. 95]. ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʝʢʣʘʤʥʳʝ ʨʦʣʠʢʠ, ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʧʘʨʘʩʠʤʧʘʪʠʯʝ-
ʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ɺʉʈ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ ʟʘʧʦʤʠʥʘʝʤʦʩʪʠ [3, ʩ. 165]. 
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ʎʝʣʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩ-
ʧʨʠʷʪʠʷ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʵʣʝʢʪʨʦʬʠʟʠʦʣʦʛʠʠ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠʤ. 
ʧʨʦʬ. ɸ.ʀ. ʃʘʢʦʤʢʠʥʘ ʢʘʬʝʜʨʳ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ʌɻɹʆʋ ɺʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 22 ʩʪʫʜʝʥʪʘ-ʜʦʙʨʦʚʦʣʴʮʘ: ʶʥʦʰʠ ʠ ʜʝʚʫʰʢʠ ʚ ʚʦʟʨʘʩʪʝ 20ï22 
ʣʝʪ. ʕʂɻ ʠ ʵʣʝʢʪʨʦʦʢʫʣʦʛʨʘʤʤʫ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʘ çʅʝʡʨʦʥ-
ʩʧʝʢʪʨ 4ʇè ʠ ʧʨʦʛʨʘʤʤʳ ʅʝʡʨʦ-ʉʧʝʢʪʨ.Net. ʈʝʛʠʩʪʨʘʮʠʶ ʕʂɻ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ 
ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ ʚʦ ʚʪʦʨʦʤ ʦʪʚʝʜʝʥʠʠ ʩ ʯʘʩʪʦʪʦʡ ʜʠʩʢʨʝʪʠʟʘʮʠʠ 2 ʢɻʮ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʦ 5 ʤʠʥʫʪ ʜʦ ʠ 
ʧʦʩʣʝ ʧʨʝʜʲʷʚʣʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʎʠʬʨʦʚʳʝ ʬʦʪʦʤʘʪʝʨʠʘʣʳ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʚ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚ ʪʝʯʝʥʠʝ 5 ʩʝʢʫʥʜ ʥʘ ʢʘʞʜʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʦ ʦʪʦʙʨʘʥʦ 40 ʮʠʬ-
ʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʡ (1 ʛʨʫʧʧʘ) ʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-
ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ (2 ʛʨʫʧʧʘ), ʨʝʢʣʘʤʫ ʠʟʚʝʩʪʥʳʭ ʙʨʝʥʜʦʚʳʭ ʙʳʪʦʚʳʭ (3 ʛʨʫʧʧʘ) ʠ ʧʠʱʝʚʳʭ (4 
ʛʨʫʧʧʘ) ʧʨʦʜʫʢʪʦʚ.  

ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣ ʚʳʜʝʣʝʥʠʝ PQRST ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ. 
ɸʥʘʣʠʟ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʘʨʜʠʦʨʠʪʤʘ ʚʢʣʶʯʘʣ ʨʘʩʯʸʪ ʩʨʝʜʥʝʡ ʜʣʠʪʝʣʴʥʦʩʪʠ RR-ʠʥʪʝʨʚʘʣʦʚ (ʤʩ), ʠʭ 
ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (ʉʂʆ, ʤʩ), ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (ʂɺ, %) ʠ ʚʘʨʠʘʮʠʦʥʥʦʛʦ 
ʨʘʟʤʘʭʘ (ɺʈ, ʤʩ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʕʂɻ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ 
ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʧʨʠ ʟʨʠʪʝʣʴʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʣʘʡʜʦʚ (1 ʛʨʫʧʧʘ) ʩʦ-
ʩʪʘʚʠʣʘ 861,03Ñ77,52 ʤʩ, ʯʪʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ (p<0.05) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ 
ʧʦʢʘʟʘʪʝʣʷʤʠ ʚ ʠʩʭʦʜʥʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʬʦʥ), ʥʘ ʧʨʝʜʲʷʚʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʦʪʨʠʮʘ-
ʪʝʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚ ʩʦʩʪʦʷʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʢʦʷ ʧʦʩʣʝ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʨʠʩ. 1). 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨ-
ʚʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʷ ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʘʨʜʠʦʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

 

 
ʉʡʪ. 1. ʊʩʞʝʦʸʸ ʝʤʡʫʞʤʵʦʧʪʫʵ ʣʙʩʝʡʧʡʦʫʞʩʛʙʤʧʛ ʧʚʪʤʞʝʬʞʥʴʮ ʪʫʬʝʞʦʫʧʛ 

 ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʜʩʬʨʨʴ ʩʞʣʤʙʥʦʴʮ ʨʩʧʝʬʣʫʧʛ 
 
ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʷʜʘ ʢʘʨʜʠʦʠʥʪʝʨ-

ʚʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʷ ʚʝʛʝʪʘʪʠʚʥʳʝ ʠ ʮʝʥʪʨʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʘʨʜʠʦʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʲʷʚʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʦʣʦʞʠ-
ʪʝʣʴʥʳʭ ʩʣʘʡʜʦʚ ʠ ʨʝʢʣʘʤʳ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʚʳʟʳʚʘʣʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ (p<0.05) ʢʦʵʬʬʠ-
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ʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ ʩ 8.1% ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ (ʬʦʥ) ʜʦ 4.9% (1 ʛʨʫʧʧʘ) ʠ 4.8% (2 
ʛʨʫʧʧʘ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 2). 

ʅʘʧʨʦʪʠʚ, ʧʨʝʜʲʷʚʣʝʥʠʝ ʦʪʨʠʮʘʪʝʣʴʥʦ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʣʘʡʜʦʚ ʚʳʟʳʚʘʣʦ ʫ ʚʩʝʭ 
ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʫʚʝʣʠʯʝʥʠʝ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʢʘʨʜʠʦʨʠʪʤʘ, ʯʪʦ ʥʘʭʦʜʠʣʦ ʦʪʨʘʞʝʥʠʝ ʚ ʤʘʢʩʠ-
ʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (8.9%, 2 ʛʨʫʧʧʘ; ʨʠʩ. 2). 

ɺʘʨʠʘʮʠʦʥʥʳʭ ʨʘʟʤʘʭ ʢʘʨʜʠʦʠʥʪʨʝʚʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ RR-ʠʥʪʝʨʚʘʣʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ (ʚ 
ʥʘʰʝʤ ʩʣʫʯʘʝ ï 5 ʩʝʢʫʥʜʥʳʡ ʠʥʪʝʨʚʘʣ ʧʨʝʜʲʷʚʣʝʥʠʷ ʩʣʘʡʜʦʚ). 

 

 
ʉʡʪ. 2. ʊʩʞʝʦʞʞ ʠʦʙʰʞʦʡʞ ʣʧʶʭʭʡʯʡʞʦʫʙ ʛʙʩʡʙʯʡʡ ʣʙʩʝʡʧʡʦʫʞʩʛʙʤʧʛ  
ʧʚʪʤʞʝʬʞʥʴʮ ʪʫʬʝʞʦʫʧʛ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʜʩʬʨʨʴ ʩʞʣʤʙʥʦʴʮ ʨʩʧʝʬʣʫʧʛ 

 
ʇʨʝʜʲʷʚʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʧʠʱʝʚʳʭ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʘʢʩʠʤʘʣʴʥʦ 

ʩʥʠʞʘʣʦ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʘʨʜʠʦʨʠʪʤʘ (ʨʠʩ. 3).  
 

 
ʉʡʪ. 3. ʊʩʞʝʦʞʞ ʠʦʙʰʞʦʡʞ ʛʙʩʡʙʯʡʧʦʦʧʜʧ ʩʙʠʥʙʮʙ ʝʤʡʫʞʤʵʦʧʪʫʡ ʣʙʩʝʡʧʡʦʫʞʩʛʙʤʧʛ  

ʧʚʪʤʞʝʬʞʥʴʮ ʪʫʬʝʞʦʫʧʛ ʛ ʠʙʛʡʪʡʥʧʪʫʡ ʧʫ ʜʩʬʨʨʴ ʩʞʣʤʙʥʦʴʮ ʨʩʧʝʬʣʫʧʛ 
 
ɺʈ 1 ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣ 106.5 ʤʩ, ʚ 4 ʛʨʫʧʧʝ ï 109 ʤʩ. ʇʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦ-

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠ ʙʳʪʦʚʳʭ ʨʝʢʣʘʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 213 ʤʩ ʠ 158 ʤʩ, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ (ʨʠʩ. 3). 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4, ʩ. 114; 5, ʩ. 158]. ɿʘ-
ʤʝʜʣʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʡ ʨʝʘʢʮʠʠ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʚʥʠʤʘ-
ʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫʯʘʱʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʘʮʠʠ ʩʠʤʧʘʪʠʯʝʩʢʠʭ ʤʝʭʘ-
ʥʠʟʤʦʚ ʢʘʨʜʠʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʤ ʚʦʟʙʫʞʜʝʥʠʠ [5, ʩ. 162]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʜʪʚʝʨʜʠʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ɺʉʈ ʜʣʷ 
ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘ ʨʝʢʣʘʤʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʕʂɻ 
ʚ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʝ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ (ʘʡʪʨʝʢʠʥʛ, ʕʕɻ) ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥ-
ʢʠ ʚʦʩʧʨʠʷʪʠʷ [6, ʩ. 113].  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǟǬǟǪǧǦ ǢǤǬǭǡ* ǩǭǣǧǯǲǽǸǧǴ 
ǡǬǤǩǪǤǱǭǶǬǺǤ ǫǤǣǻǰǭǣǤǯǥǟǸǧǤ ǠǤǪǩǧ 
BIOMPHALARIA GLABRATA  ǧ PLANORBARIUS 
CORNEUS 

ǩǿȐǿȏȇȕȉǿȞ ǟȌȌǿ ǟȌȃȏȄȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ 

ʈɻʇʋ ʠʤʝʥʠ ɻʝʨʮʝʥʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʙʠʯ ʇʦʣʠʥʘ ʉʝʨʛʝʝʚʥʘ 
ʢ.ʙ.ʥ., ʜʦʮʝʥʪ 

ʈɻʇʋ ʠʤʝʥʠ ɻʝʨʮʝʥʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʄʝʜʴ ʷʚʣʷʝʪʩʷ ʵʩʩʝʥʮʠʘʣʴʥʳʤ, ʥʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʪʦʢʩʠʯʥʳʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʤ, ʧʦʵʪʦʤʫ 
ʧʦʜʜʝʨʞʘʥʠʝ ʝʸ ʛʦʤʝʦʩʪʘʟʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʦʨʛʘʥʠʟʤʦʚ. ʋ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʠ 
ʯʝʣʦʚʝʢʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʘ ʤʝʜʠ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ, ʦʜʥʘʢʦ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʚ ʯʘʩʪʥʦ-
ʩʪʠ ʫ ʤʦʣʣʶʩʢʦʚ, ʦʩʪʘʸʪʩʷ ʤʥʦʛʦ ʙʝʣʳʭ ʧʷʪʝʥ. ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ 
ʚʥʝʢʣʝʪʦʯʥʳʭ ʙʝʣʢʦʚʳʭ ʧʝʨʝʥʦʩʯʠʢʦʚ ʤʝʜʠ ʫ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʣʸʛʦʯʥʦʛʦ ʤʦʣʣʶʩʢʘ Biomphalaria glabrata. 
ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʛʦʤʦʣʦʛʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ 
ʠ ʛʝʬʝʩʪʠʥʘ ʯʝʣʦʚʝʢʘ. ʇʨʦʚʝʜʝʥʳ ʘʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʝ-
ʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ, ʧʦʩʪʨʦʝʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʝʨʝʚʘ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠ-
ʯʝʩʢʠʭ ʧʨʘʡʤʝʨʦʚ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʤʦʣʣʶʩʢʘ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʨʘʙʦʪʳ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʵʚʦʣʶʮʠʠ ʤʝʜʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʤʝʜʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʛʝʤʦʮʠʘʥʠʥ, ʮʝʨʫʣʦʧʣʘʟʤʠʥ, ʛʝ-
ʬʝʩʪʠʥ, ʤʝʜʴʪʨʘʥʩʧʦʨʪʥʳʝ ʙʝʣʢʠ  
 

ANALYSIS OF GENES ENCODING EXTRACELLULAR COPPER-CONTAINING PROTEINS OF 
BIOMPHALARIA GLABRATA AND PLANORBARIUS CORNEUS. 

 
Kasaritskaya Anna Andreevna 
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Abstract: Copper is an essential but potentially toxic trace element, so maintaining its homeostasis is critically 
important for the survival of organisms. In vertebrates and humans, the copper transport system has been 
studied in sufficient detail, however, many white spots remain in invertebrates, in particular in mollusks. This 
study is aimed at searching for and analyzing extracellular protein carriers of copper in the freshwater pulmo-
nate mollusk Biomphalaria glabrata. Homologues of human ceruloplasmin and hephaestin have been identi-
fied using bioinformatic approaches. The amino acid sequence analysis, modeling of the tertiary structure of 
the target protein, the construction of a phylogenetic tree and the construction of specific primers for the sub-
sequent analysis of gene expression in various molluscan tissues were carried out. The results of the work 
contribute to understanding the evolution of copper homeostasis in invertebrates. 
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ɹʣʫʬʙʤʵʦʧʪʫʵ  
ʄʝʜʴ ï ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʡ ʤʠʢʨʦʵʣʝʤʝʥʪ, ʠʛʨʘʶʱʠʡ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʚʢʣʶʯʘʷ ʢʣʝʪʦʯʥʦʝ ʜʳʭʘʥʠʝ, ʥʝʡʨʦʪʨʘʥʩʤʠʩʩʠʶ, ʧʠʛʤʝʥʪʘʮʠʶ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ 
ʟʘʱʠʪʫ. ʆʜʥʘʢʦ ʠʟʙʳʪʦʢ ʤʝʜʠ, ʦʩʦʙʝʥʥʦ ʚ ʚʠʜʝ ʩʚʦʙʦʜʥʳʭ ʠʦʥʦʚ, ʚʳʩʦʢʦʪʦʢʩʠʯʝʥ ʠ ʢʘʥʮʝʨʦʛʝʥʝʥ ʠʟ-ʟʘ 
ʩʧʦʩʦʙʥʦʩʪʠ ʢʘʪʘʣʠʟʠʨʦʚʘʪʴ ʦʙʨʘʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (Gui W., Wang W.X, 2024). ʇʦʵʪʦ-
ʤʫ ʧʦʜʜʝʨʞʘʥʠʝ ʛʦʤʝʦʩʪʘʟʘ ʤʝʜʠ ï ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʟʘʜʘʯ ʥʘ ʫʨʦʚʥʝ ʢʣʝʪʢʠ ʠ ʮʝʣʦʛʦ 
ʦʨʛʘʥʠʟʤʘ. 

ʀʟʫʯʝʥʠʝ ʤʝʜʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ, ʦʩʦʙʝʥʥʦ ʫ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ. ʄʥʦʛʠʝ ʤʦʣʣʶʩʢʠ ʷʚʣʷʶʪʩʷ ʬʠʣʴʪʨʘʪʦʨʘʤʠ ʠ ʙʠʦʠʥʜʠʢʘʪʦ-
ʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ʪʷʞʝʣʳʝ ʤʝ-
ʪʘʣʣʳ, ʚʢʣʶʯʘʷ ʤʝʜʴ, ʤʦʛʫʪ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʷ ʩʝʨʴʸʟʥʫʶ ʪʦʢʩʠʢʦ-
ʣʦʛʠʯʝʩʢʫʶ ʫʛʨʦʟʫ (Yang J. et at., 2023). ʂʨʦʤʝ ʪʦʛʦ, ʫ ʤʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ ʜʳʭʘʪʝʣʴʥʳʤ ʧʠʛʤʝʥʪʦʤ ʚ ʛʝ-
ʤʦʣʠʤʬʝ ʩʣʫʞʠʪ ʛʝʤʦʮʠʘʥʠʥ ï ʤʝʜʴʩʦʜʝʨʞʘʱʠʡ ʙʝʣʦʢ, ʚʳʧʦʣʥʷʶʱʠʡ ʪʘʢʞʝ ʠʤʤʫʥʥʳʝ ʬʫʥʢʮʠʠ. ʀʦʥʳ 
ʤʝʜʠ ʚʳʩʪʫʧʘʶʪ ʢʦʬʘʢʪʦʨʘʤʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʛʫʤʦʨʘʣʴʥʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʫ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (ɹʘʙʠʯ 
ʠ ʜʨ., 2017). 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ ʤʝʜʠ ʜʣʷ ʤʦʣʣʶʩʢʦʚ, ʠʭ ʚʥʝʢʣʝʪʦʯʥʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ ʦʩʪʘʝʪʩʷ 
ʩʣʘʙʦ ʠʟʫʯʝʥʥʦʡ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʦʤʦʣʦʛʠ ʚʥʝʢʣʝʪʦʯʥʳʭ ʤʝʜʴʪʨʘʥʩʧʦʨʪʥʳʭ 
ʙʝʣʢʦʚ ʧʦʟʚʦʥʦʯʥʳʭ ʫ ʧʨʝʩʥʦʚʦʜʥʦʛʦ ʤʦʣʣʶʩʢʘ Biomphalaria glabrata. 

ʅʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʆʩʥʦʚʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥ ʜʚʘ ʚʠʜʘ ʤʦʣʣʶʩʢʦʚ - Biomphalaria glabrata ʠ 

Planorbarius corneus. ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʛʦʤʦʣʦʛʦʚ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʠ ʛʝʬʝʩʪʠʥʘ ʯʝʣʦʚʝʢʘ 
ʧʨʦʚʦʜʠʣʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ClusteredNR ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ BLAST 
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). ɺʳʨʘʚʥʠʚʘʥʠʝ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʧʦʩʪʨʦʝ-
ʥʠʝ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʜʨʝʚʘ ʚʳʧʦʣʥʷʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ MEGA (ʘʣʛʦʨʠʪʤ MUSCLE, ʤʝʪʦʜ UPGMA). 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ SWISS-MODEL 
(https://swissmodel.expasy.org/) ʥʘ ʦʩʥʦʚʝ ʦʧʦʨʥʳʭ ʩʪʨʫʢʪʫʨ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʯʝʣʦʚʝʢʘ ʠ ʤʳʰʠ. ʂʦʥ-
ʩʪʨʫʠʨʦʚʘʥʠʝ ʧʨʘʡʤʝʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Primer3. 

ɼʣʷ ʘʥʘʣʠʟʘ ʵʢʩʧʨʝʩʩʠʠ ʪʢʘʥʝʡ ʤʦʣʣʶʩʢʘ (ʛʦʥʘʜʘ, ʛʝʧʘʪʦʧʘʥʢʨʝʘʩ, ʚʠʩʮʝʨʘʣʴʥʳʡ ʤʝʰʦʢ, ʤʘʥ-
ʪʠʷ, ʛʦʣʦʚʘ, ʥʦʛʘ) ʚʳʜʝʣʷʣʠ ʪʦʪʘʣʴʥʫʶ ʈʅʂ ʨʝʘʢʪʠʚʦʤ TRIzol, ʧʨʦʚʦʜʠʣʠ ʆʊ-ʇʎʈ ʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ 1% 
ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 
ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʯʝʣʦʚʝʢʘ 

ʧʦʟʚʦʣʠʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʙʝʣʦʢ-ʢʘʥʜʠʜʘʪ ʫ B. glabrata ʩ ʚʳʩʦʢʠʤ ʧʨʦʮʝʥʪʦʤ ʛʦʤʦʣʦʛʠʠ. ɸʥʘʣʦʛʠʯ-
ʥʳʡ ʧʦʠʩʢ ʧʦ ʛʝʬʝʩʪʠʥʫ ʯʝʣʦʚʝʢʘ ʚʳʷʚʠʣ ʪʝ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʦʙʱʝʛʦ 
ʧʨʝʜʢʦʚʦʛʦ ʙʝʣʢʘ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʨʘʚʥʠʚʘʥʠʷ 96 ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʟ ʨʘʟʣʠʯʥʳʭ ʪʘʢʩʦʥʦʚ (ʦʪ 
ʠʛʣʦʢʦʞʠʭ ʜʦ ʤʣʝʢʦʧʠʪʘʶʱʠʭ) ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ (ʤʝʪʦʜ UPGMA). ʀʜʝʥʪʠʬʠ-
ʮʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ B. glabrata ʢʣʘʩʪʝʨʠʟʫʝʪʩʷ ʩ ʛʦʤʦʣʦʛʘʤʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʜʨʫʛʠʭ ʤʦʣʣʶʩʢʦʚ ʠ ʜʝ-
ʤʦʥʩʪʨʠʨʫʝʪ ʦʞʠʜʘʝʤʦʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʦʜʩʪʚʦ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʩʝʤʝʡʩʪʚʫ 
ʤʫʣʴʪʠʤʝʜʥʳʭ ʦʢʩʠʜʘʟ. 

ʄʦʜʝʣʴ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚ SWISS-MODEL ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦ-
ʥʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʯʝʣʦʚʝʢʘ ʠ ʤʳʰʠ. ʂʘʯʝʩʪʚʦ ʤʦʜʝʣʠ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ 
ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

-GMQE (Global Model Quality Estimate) = 0.69, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʤʦʜʝʣʠ. 
-QMEANDisCo global score> 0.7 ï ʤʦʜʝʣʴ ʩʯʠʪʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʦʡ. 
 

https://blast.ncbi.nlm.nih.gov/Blast.cgi
https://swissmodel.expasy.org/)/
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ʉʡʪ. 1. ɺʡʧʡʦʭʧʩʥʙʫʡʰʞʪʣʡʢ ʨʧʡʪʣ ʜʧʥʧʤʧʜʡʰʦʴʮ ʚʞʤʣʧʛ ʯʞʩʬʤʧʨʤʙʠʥʡʦʙ ʰʞʤʧʛʞʣʙ ʬ 

Biomphalaria glabrata. 

 
ʉʡʪ. 2. ʃʩʬʜʧʛʧʞ ʭʡʤʧʜʞʦʞʫʡʰʞʪʣʧʞ ʝʞʩʞʛʧ ʚʴʤʧ ʨʧʪʫʩʧʞʦʧ ʦʙ ʧʪʦʧʛʞ 96 ʩʙʠʤʡʰʦʴʮ ʙʥʡʦʧʣʡʪ-

ʤʧʫʦʴʮ ʨʧʪʤʞʝʧʛʙʫʞʤʵʦʧʪʫʞʢ, ʦʙʢʝʞʦʦʴʮ ʪ ʨʧʥʧʲʵʷ ʙʤʜʧʩʡʫʥʙ BLAST 
 
-ɻʨʘʬʠʢ QMEANDisCo Local ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʰʘʙʣʦʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ ʘʤʠʥʦʢʠʩʣʦʪ 400ï450, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 3-ʤʫ ʢʫʧʨʝʜʦʢʩʠʥʦʚʦʤʫ ʜʦʤʝʥʫ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦ-
ʤʝʥʳ 1, 2, 4, 5 ʠ 6 ʠʤʝʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ. ʇʦʩʢʦʣʴʢʫ ʤʦʥʦʘʪʦʤʥʳʝ ʤʝʜʥʳʝ ʮʝʥʪʨʳ ʥʘʭʦʜʷʪʩʷ ʚ ʜʦ-
ʤʝʥʘʭ 2, 4 ʠ 6, ʘ ʪʨʠʥʫʢʣʝʘʨʥʳʡ ʢʣʘʩʪʝʨ ï ʥʘ ʛʨʘʥʠʮʝ ʜʦʤʝʥʦʚ 1 ʠ 6, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʳʷʚ-
ʣʝʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʚ ʜʦʤʝʥʝ 3 ʥʝ ʜʦʣʞʥʦ ʢʨʠʪʠʯʝʩʢʠ ʚʣʠʷʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫʶ ʬʫʥʢʮʠʶ ʙʝʣʢʘ. 
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ʉʡʪ. 3. ʈʧʣʙʠʙʫʞʤʡ GMQE ʡ QMEANDisCo global score. ʇʚʙ ʨʧʣʙʠʙʫʞʤʸ ʸʛʤʸʷʫʪʸ ʝʧʪʫʙʫʧʰʦʧ 

 ʝʧʪʫʧʛʞʩʦʴʥʡ ʡ ʬʣʙʠʴʛʙʷʫ ʦʙ ʛʴʪʧʣʧʞ ʣʙʰʞʪʫʛʧ ʥʧʝʞʤʡ 
 

ʉʡʪ. 4. ʊʩʙʛʦʞʦʡʞ ʝʧʥʞʦʦʧʢ ʪʫʩʬʣʫʬʩʴ ʚʞʤʣʙ 
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ʉʨʘʚʥʝʥʠʝ ʤʝʜʴʩʚʷʟʳʚʘʶʱʠʭ ʮʝʥʪʨʦʚ ʮʝʣʝʚʦʛʦ ʙʝʣʢʘ ʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʯʝʣʦʚʝʢʘ ʧʦʢʘʟʘʣʦ ʚʳ-
ʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʠʦʥʦʚ ʤʝʜʠ ʠ ʛʠʩʪʠʜʠʥʦʚʳʭ ʦʩʪʘʪʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʢʦʦʨʜʠʥʘʮʠʠ ʤʝ-
ʪʘʣʣʘ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʩʪʨʫʢʪʫʨ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʠ, ʧʨʦʝʢʮʠʷ ʚ 3/4) 
ʧʦʜʪʚʝʨʜʠʣʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʜʦʤʝʥʳ ʭʦʨʦʰʦ ʩʦʚʧʘʜʘʶʪ. 

 

 
ʉʡʪ. 5. ʊʩʙʛʦʞʦʡʞ ʥʞʝʵʪʛʸʠʴʛʙʲʡʮ ʯʞʦʫʩʧʛ ʯʞʤʞʛʧʜʧ ʚʞʤʣʙ ʡ ʯʞʩʬʤʧʨʤʙʠʥʡʦʙ ʰʞʤʧʛʞʣʙ  

(1, 3 ð ʡʪʪʤʞʝʬʞʥʴʢ ʚʞʤʧʣ; 2, 4 ð ʯʞʩʬʤʧʨʤʙʠʥʡʦ) 
 
ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʙʝʣʦʢ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥ-

ʪʦʤ ʤʝʜʴʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ B. glabrata. 
ɼʣʷ ʮʝʣʝʚʦʛʦ ʛʝʥʘ ʙʳʣʠ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʘʡʤʝʨʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤ-

ʤʳ Primer3: 
Forward primer: CTCTGTTGGAGTTGGACGCA   
Reverse primer: TGCAGATCGCACAGCAGG 
ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʪʦʪʘʣʴʥʘʷ ʈʅʂ ʠʟ ʰʝʩʪʠ ʪʢʘʥʝʡ B. glabrata (ʛʦ-

ʥʘʜʘ, ʛʝʧʘʪʦʧʘʥʢʨʝʘʩ, ʚʠʩʮʝʨʘʣʴʥʳʡ ʤʝʰʦʢ, ʤʘʥʪʠʷ, ʛʦʣʦʚʘ, ʥʦʛʘ) ʠ ʚʳʧʦʣʥʝʥʘ ʨʝʘʢʮʠʷ ʦʙʨʘʪʥʦʡ 
ʪʨʘʥʩʢʨʠʧʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ ʪʢʘʥʝʩʧʝʮʠʬʠʯʝʩʢʫʶ ʵʢʩʧʨʝʩʩʠʶ ʠʜʝʥʪʠʬʠʮʠʨʦ-
ʚʘʥʥʦʛʦ ʛʝʥʘ-ʢʘʥʜʠʜʘʪʘ (ʨʝʟʫʣʴʪʘʪʳ ʇʎʈ-ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ, ʥʦ ʜʝʪʘʣʴʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 
ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʜʘʥʥʦʡ ʩʪʘʪʴʠ). 

ɻʴʛʧʝʴ 
ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 
1. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʛʦʤʦʣʦʛʠ ʮʝʨʫʣʦʧʣʘʟʤʠʥʘ ʯʝʣʦʚʝʢʘ ʫ Biomphalaria glabrata, ʚʝʨʦʷʪʥʦ, ʷʚ-

ʣʷʶʱʠʝʩʷ ʚʥʝʢʣʝʪʦʯʥʳʤʠ ʧʝʨʝʥʦʩʯʠʢʘʤʠ ʤʝʜʠ. 
2. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʷ ʪʨʝʪʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʙʝʣʢʘ-ʢʘʥʜʠʜʘʪʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʩʝʤʝʡʩʪʚʫ ʤʫʣʴʪʠʤʝʜʥʳʭ ʦʢʩʠʜʘʟ. 
3. ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʘʡʤʝʨʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ ʮʝʣʝʚʦʛʦ ʛʝʥʘ. 
4. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʘ ʚ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʷʭ ʤʦʣʣʶʩʢʘ. 
ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʢʨʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʜ-
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ʥʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʫ ʤʦʣʣʶʩʢʦʚ ʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠ-
ʩʪʝʤ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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ǱǤǴǬǧǶǤǰǩǧǤ Ǭǟǲǩǧ 
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ǲǣǩ 4/2,6 

ǰǭǡǯǤǫǤǬǬǺǤ ǮǭǣǴǭǣǺ ǩ ǭǠǤǰǮǤǶǤǬǧǽ 
ǮǯǭǫǺǷǪǤǬǬǭǨ ǠǤǦǭǮǟǰǬǭǰǱǧ Ǭǟ 
ǬǤǳǱǤǠǟǦǟǴ GGG ǩǪǟǰǰǟ ǭǮǟǰǬǭǰǱǧ 

ǱȒȉȑǿȏȍȁ ǰ,Ǡ, 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʝʣʝʧʠʥʘ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ, 
 ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʌɻɹʆʋ ɺʆ çʊʦʣʴʷʪʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʥʘ ʥʝʬʪʝʙʘʟʘʭ III ʢʣʘʩʩʘ ʦʧʘʩʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʈʦʩʪʝʭʥʘʜʟʦʨʘ ʠ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘ-
ʟʘʥʦ, ʯʪʦ ʚʝʜʫʱʠʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʠʡ ʷʚʣʷʶʪʩʷ ʢʦʨʨʦʟʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ ʠ ʩʪʘʨʝ-
ʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ. ʇʨʦʚʝʜʝʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ ʜʣʷ ʪʠʧʦʚʦʡ ʥʝʬʪʝʙʘʟʳ, ʧʨʝʜʣʦʞʝʥʳ 
ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʝʬʪʝʙʘʟʘ, III ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ, ʨʠʩʢ-
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ. 
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ɻʛʞʝʞʦʡʞ 
ʅʝʬʪʝʙʘʟʳ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʠ ʧʝʨʝʢʘʯʠʚʘʶʪʩʷ ʙʝʥʟʠʥ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ʠ ʜʨʫʛʠʝ ʣʝʛʢʦʚʦʩʧʣʘʤʝ-

ʥʷʶʱʠʝʩʷ ʞʠʜʢʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʦʙʲʝʢʪʘʤ. ʉʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʤʫ ʟʘʢʦ-
ʥʫ ˉ 116-ʌɿ, çʦʧʘʩʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʠʭ ʮʝʭʠ, ʫʯʘʩʪʢʠ, 
ʧʣʦʱʘʜʢʠ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, ʫʢʘʟʘʥʥʳʝ ʚ ʧʨʠʣʦʞʝʥʠʠ 1 ʢ ʥʘʩʪʦʷʱʝʤʫ ʌʝʜʝ-
ʨʘʣʴʥʦʤʫ ʟʘʢʦʥʫè. ɹʦʣʴʰʠʥʩʪʚʦ ʥʝʬʪʝʙʘʟ ʠʤʝʝʪ III ʢʣʘʩʩ ʦʧʘʩʥʦʩʪʠ ð çʩʨʝʜʥʝʡ ʦʧʘʩʥʦʩʪʠè [1]. 

ʇʦ ʜʘʥʥʳʤ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, çʚ 2025 ʛʦʜʫ ʥʘ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʠʟʦʰʣʦ 19 
ʘʚʘʨʠʡ ʧʦ ʪʝʭʥʦʛʝʥʥʳʤ ʧʨʠʯʠʥʘʤ, ʯʪʦ ʥʘ ʚʦʩʝʤʴ ʤʝʥʴʰʝ, ʯʝʤ ʚ 2024 ʛʦʜʫ (27)è [2]. 

ʂʫʟʥʝʮʦʚ ʠ ʆʨʣʦʚ ʦʪʤʝʯʘʶʪ: çʦʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʘʚʘʨʠʡ ... ʷʚʣʷʶʪʩʷ: ʢʦʨʨʦʟʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 
ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ (ʙʦʣʝʝ 40% ʠʥʮʠʜʝʥʪʦʚ), ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ (ʦʰʠʙʢʠ ʧʝʨʩʦʥʘʣʘ), ʘ ʪʘʢʞʝ ʩʪʘʨʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚè. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʥʳʭ ʩʠʩʪʝʤʘʭ (ʦʢʦʣʦ 
65%) ʠ ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʘʭ (ʦʢʦʣʦ 18%) [3]. 



24 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʉʡʪʣ-ʧʩʡʞʦʫʡʩʧʛʙʦʦʴʢ ʨʧʝʮʧʝ 
ʉʦʚʨʝʤʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʪʨʦʠʪʩʷ ʥʘ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ 

ʧʦʜʭʦʜʝ. ʂʘʢ ʧʠʰʫʪ ʉʪʘʪʠʥʦʚ ʠ ʩʦʘʚʪʦʨʳ, çʦʩʥʦʚʥʘʷ ʮʝʣʴ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʚʦʜʠʪʩʷ ʢ 
ʩʥʠʞʥʝʥʠʶ ʨʠʩʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʩʫʨʩʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʟʦʥʘʭ ʧʦʚʳ-
ʰʝʥʥʦʛʦ ʨʠʩʢʘ ʢʦʥʪʨʦʣʴ ʨʘʩʪʝʪ, ʘ ʚ ʤʝʥʝʝ ʦʧʘʩʥʳʭ ʟʦʥʘʭ ʩʥʠʞʘʝʪʩʷè [4]. ɼʣʷ ʥʝʬʪʝʙʘʟʳ ʵʪʦ ʦʟʥʘʯʘʝʪ, 
ʯʪʦ ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʝʟʝʨʚʫʘʨʥʳʡ ʧʘʨʢ ʠ ʫʟʝʣ ʥʘʣʠʚʘ ʘʚʪʦʮʠʩʪʝʨʥ. 

ɻʆʉʊ ʈ ʀʉʆ 45001-2020 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʝʨʘʨʭʠʶ ʩʨʝʜʩʪʚ ʫʧʨʘʚʣʝʥʠʷ: ʩʥʘʯʘʣʘ ʫʩʪʨʘʥʠʪʴ ʦʧʘʩ-
ʥʦʩʪʴ, ʝʩʣʠ ʥʝʚʦʟʤʦʞʥʦ ð ʟʘʤʝʥʠʪʴ ʥʘ ʤʝʥʝʝ ʦʧʘʩʥʦʝ, ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʢʦʥ-
ʪʨʦʣʷ, ʧʦʪʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʤʝʨʳ (ʦʙʫʯʝʥʠʝ, ʠʥʩʪʨʫʢʪʘʞʠ), ʠ ʪʦʣʴʢʦ ʚ ʧʦʩʣʝʜʥʶʶ ʦʯʝʨʝʜʴ ð 
ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ [5]. 

 
ʁʝʞʦʫʡʭʡʣʙʯʡʸ ʧʨʙʪʦʧʪʫʞʢ 
ʅʘ ʪʠʧʦʚʦʡ ʥʝʬʪʝʙʘʟʝ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʦʧʝʨʘʮʠʷʤ. ʇʨʠ ʩʣʠʚʝ ʠʟ ʞ/ʜ ʮʠʩʪʝʨʥ 

ʦʧʘʩʥʳ ʧʘʨʳ ʃɺɾ, ʧʝʨʝʣʠʚ ʠ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʟʘʟʝʤʣʝʥʠʷ ð ʚʦʟʤʦʞʥʳ ʨʘʟʣʠʚ ʠ ʚʟʨʳʚʦʦʧʘʩʥʘʷ ʩʤʝʩʴ. 
ʇʨʠ ʭʨʘʥʝʥʠʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ð ʢʦʨʨʦʟʠʷ, ʫʩʪʘʣʦʩʪʴ ʤʝʪʘʣʣʘ, ʦʪʢʘʟ ʘʨʤʘʪʫʨʳ, ʧʝʨʝʣʠʚ Ÿ ʨʘʟʛʝʨʤʝʪʠ-
ʟʘʮʠʷ ʠ ʧʦʞʘʨ. ʇʨʠ ʧʝʨʝʢʘʯʢʝ ʥʘʩʦʩʘʤʠ ð ʫʪʝʯʢʠ, ʚʠʙʨʘʮʠʷ, ʧʝʨʝʛʨʝʚ Ÿ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʠ ʚʟʨʳʚ. ʇʨʠ 
ʥʘʣʠʚʝ ʚ ʘʚʪʦʮʠʩʪʝʨʥʳ ð ʩʪʘʪʠʯʝʩʢʦʝ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʧʝʨʝʣʠʚ Ÿ ʚʦʩʧʣʘʤʝʥʝʥʠʝ. ʇʨʠ ʨʝʤʦʥʪʥʳʭ ʠ 
ʦʛʥʝʚʳʭ ʨʘʙʦʪʘʭ ð ʠʩʢʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ Ÿ ʧʦʞʘʨ ʠ ʪʨʘʚʤʳ. 

ʌʝʜʝʨʘʣʴʥʳʝ ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ˉ 534 ʪʨʝʙʫʶʪ: çʧʨʦʠʟʚʦʜʩʪʚʦ ʛʘʟʦʦʧʘʩʥʳʭ ʠ ʦʛʥʝʚʳʭ ʨʘʙʦʪ 
ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʥʘʨʷʜʫ-ʜʦʧʫʩʢʫè, ʘ çʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ ... ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝ-
ʥʳ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʥʪʨʦʣʷè [6]. 

 
ʈʩʞʝʤʙʜʙʞʥʴʞ ʥʞʩʧʨʩʡʸʫʡʸ 
ʀʩʭʦʜʷ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ, ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʘʟʛʝʨʤʝʪʠʟʘʮʠʠ ʨʝʟʝʨʚʫʘʨʦʚ ʠʟ-ʟʘ ʢʦʨʨʦʟʠʠ ð ʚʥʝʜʨʝʥʠʝ ʘʢʫʩʪʠʢʦ-

ʵʤʠʩʩʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʠʙʨʦʜʠʘʛʥʦʩʪʠʢʠ. 
ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʣʠʚʘ ʧʨʠ ʥʘʣʠʚʝ ʘʚʪʦʮʠʩʪʝʨʥ ð ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩ ʜʫʙʣʠʨʦ-

ʚʘʥʥʳʤ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʠ ʦʪʢʣʶʯʝʥʠʝʤ ʥʘʩʦʩʘ. 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʟʘʛʘʟʦʚʘʥʥʦʩʪʠ ð ʩʪʘʮʠʦʥʘʨʥʳʝ ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʳ ʩ ʚʳʚʦʜʦʤ ʩʠʛʥʘʣʘ ʥʘ ʩʠʩʪʝʤʫ 

ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ, ʢʘʢ ʪʦʛʦ ʪʨʝʙʫʶʪ ʌʅʠʇ ˉ 534 [6]. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʩʠʩʪʝʤ ʇɸɿ ð ʤʦʜʝʨʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʢʠʙʝʨʟʘʱʠʪʘ, ʨʝʟʝʨʚʠ-

ʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ ʩʚʷʟʠ. 
ɼʣʷ ʩʥʠʞʝʥʠʷ ʦʰʠʙʦʢ ʧʝʨʩʦʥʘʣʘ ð ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʨʝʥʘʞʸʨʳ, ʩʪʘʞʠʨʦʚʢʘ, ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʪʠ-

ʚʦʘʚʘʨʠʡʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. 
ɼʣʷ ʛʦʪʦʚʥʦʩʪʠ ʢ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ð ʘʢʪʫʘʣʠʟʘʮʠʷ ʧʣʘʥʦʚ (ʇʄʃɸ), ʜʦʦʩʥʘʱʝʥʠʝ ʘʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʭ ʬʦʨʤʠʨʦʚʘʥʠʡ, ʫʯʝʥʠʷ. 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʧʦʜʨʷʜʯʠʢʦʚ ð ʨʝʛʣʘʤʝʥʪ ʜʦʧʫʩʢʘ ʩ ʚʭʦʜʥʳʤ ʢʦʥʪʨʦʣʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʠʥʩʪʨʫʢ-

ʪʘʞʝʤ ʠ ʝʞʝʩʤʝʥʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ. 
ʂʫʟʥʝʮʦʚ ʠ ʆʨʣʦʚ ʦʪʤʝʯʘʶʪ ʧʦʣʝʟʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʨʙʠʪʨè: çʇʂ "ɸʨʙʠʪʨ" ʧʦʟʚʦ-

ʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦʢʘʟʘʪʝʣʠ ʨʠʩʢʦʚ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ. ɸʥʘʣʠʟ ʚʢʣʘʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʥʘʠʙʦ-
ʣʝʝ ʫʷʟʚʠʤʳʝ ʩʪʦʨʦʥʳ ʦʙʲʝʢʪʘ ʠ ʚʥʝʜʨʠʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷè [3]. 

 
ʈʩʧʜʦʧʠʦʙʸ ʧʯʞʦʣʙ 
ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʮʠ-

ʜʝʥʪʦʚ ʩ 4-5 ʚ ʛʦʜ ʜʦ 1, ʨʦʩʪ ʜʦʣʠ ʠʩʧʨʘʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ 70% ʜʦ 94% ʠ ʚʳʭʦʜ ʥʘ ʥʫʣʝʚʦʡ ʪʨʘʚʤʘ-
ʪʠʟʤ. ʂʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʦʢʫʧʘʶʪʩʷ ʟʘ ʩʯʸʪ ʫʤʝʥʴʰʝʥʠʷ ʰʪʨʘʬʦʚ, ʩʥʠʞʝʥʠʷ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʠ 
ʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʘʚʘʨʠʡ. 

ʂʘʢ ʦʪʤʝʯʝʥʦ ʥʘ ʟʘʩʝʜʘʥʠʠ ʩʝʢʮʠʠ ˉ 6 ʅʊʉ ʈʦʩʪʝʭʥʘʜʟʦʨʘ, çʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘ-
ʶʱʠʝʩʷ ʥʘʨʫʰʝʥʠʷ ʠ ʧʨʠʯʠʥʳ, ʧʨʠʚʝʜʰʠʝ ʢ ʘʚʘʨʠʷʤ ʠ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤè, ʠ çʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ 
ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠè ʥʘ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ [7]. 
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ʀʙʣʤʷʰʞʦʡʞ 
ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʥʝʬʪʝʙʘʟʘʭ III ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ˉ 116-ʌɿ [1], ʌʝʜʝʨʘʣʴʥʳʭ ʥʦʨʤʘʭ ʠ ʧʨʘʚʠʣʘʭ ˉ 534 
[6] ʠ ɻʆʉʊ ʈ ʀʉʆ 45001-2020 [5]. 

ʉʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʘʚʘʨʠʡ ð ʢʦʨʨʦʟʠʷ (ʙʦʣʝʝ 40%), ʦʰʠʙʢʠ ʧʝʨʩʦ-
ʥʘʣʘ (ʦʢʦʣʦ 25%) ʠ ʩʪʘʨʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʘʚʘʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ 
ʨʝʟʝʨʚʫʘʨʥʳʭ ʧʘʨʢʘʭ [2, 3]. 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʦʧʘʩʥʦʩʪʝʡ ʠ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʩʥʠʞʘʪʴ 
ʨʠʩʢʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʨʳ ð ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ ʨʝʟʝʨʚʫʘʨʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʘʣʠʚʘ, 
ʛʘʟʦʚʳʡ ʢʦʥʪʨʦʣʴ, ʪʨʝʥʘʞʸʨʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ ʠ ʨʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʨʦʚʢʠ. 

ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʝ ʩʥʠʞʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʚ ʧʷʪʴ ʨʘʟ ʠ ʚʳʭʦʜ ʥʘ ʥʫʣʝʚʦʡ 
ʪʨʘʚʤʘʪʠʟʤ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʧʦʜʭʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʥʝʬʪʝʙʘʟʘʭ. 
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ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǟǬǟǪǧǦ ǫǤǱǭǣǭǡ 
ǭǠǬǟǯǲǥǤǬǧǾ ǟǬǭǫǟǪǧǨ ǰǤǱǤǡǭǢǭ 
Ǳǯǟǳǧǩǟ ǰ ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ ǟǪǢǭǯǧǱǫǭǡ 
ǫǟǷǧǬǬǭǢǭ ǭǠǲǶǤǬǧǾ ǠǤǦ ǲǶǧǱǤǪǾ 

ǲȁǿȏȍȁ ǟȊȄȉȐȄȈ ǡǿȐȇȊțȄȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʉʇʙɻʋʊ ʠʤ. ʧʨʦʬ. ʄ. ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʥʘ ʦʩʥʦʚʝ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʘʣʛʦʨʠʪʤʦʚ Isolation Forest, Local 
Outlier Factor ʠ One-Class SVM ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʢ ʘʥʘʣʠʟʫ ʤʥʦʛʦʤʝʨʥʳʭ ʠ ʰʫʤʥʳʭ ʩʝʪʝ-
ʚʳʭ ʜʘʥʥʳʭ. ʆʮʝʥʠʚʘʶʪʩʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʫ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʷʚʣʷʪʴ ʨʘʥʝʝ 
ʥʝʠʟʚʝʩʪʥʳʝ ʘʥʦʤʘʣʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʘʢʪʠʯʥʳʝ ʧʦʜʭʦʜʳ 
ʜʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʩʨʘʚʥʝʥʠʝ, ʘʥʘʣʠʟ. 

 
COMPARATIVE ANALYSIS OF METHODS FOR DETECTING NETWORK TRAFFIC ANOMALIES 

USING UNSUPERVISED MACHINE LEARNING ALGORITHMS 
 

Uvarov Alexey Vasilyevich 
 

Abstract: the paper discusses methods for detecting network traffic anomalies based on unsupervised ma-
chine learning. A comparative analysis of the Isolation Forest, Local Outlier Factor and One-Class SVM algo-
rithms has been carried out in terms of their applicability to the analysis of multidimensional and noisy network 
data. Their noise tolerance, scalability, and ability to detect previously unknown anomalies are being evaluat-
ed. The results obtained allow us to determine the most practical approaches for monitoring and ensuring the 
security of the network infrastructure. 
Key words: anomaly detection, machine learning, network traffic, comparison, analysis. 

 
ʈʦʩʪ ʯʠʩʣʘ ʧʦʜʢʣʶʯʝʥʥʳʭ ʢ ʩʝʪʠ ʫʩʪʨʦʡʩʪʚ, ʨʘʟʚʠʪʠʝ ʦʙʣʘʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʧʦʩʪʦʷʥʥʦʝ ʫʚʝʣʠʯʝ-

ʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʶʪ ʩʪʨʫʢʪʫʨʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. 
ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠ-
ʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʴʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʢʠʙʝ-
ʨʘʪʘʢʠ, ʧʨʦʛʨʘʤʤʥʳʝ ʩʙʦʠ, ʦʰʠʙʢʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʣʠ ʠʥʳʝ ʥʘʨʫʰʝʥʠʷ ʰʪʘʪʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʝʪʠ. 
ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʠʛʥʘʪʫʨʥʦʤ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ, 
ʚʩʝ ʯʘʱʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝ-
ʥʷʶʱʠʭʩʷ ʩʝʪʝʚʳʭ ʩʨʝʜʘʭ. ʉʠʛʥʘʪʫʨʥʳʡ ʧʦʜʭʦʜ ʵʬʬʝʢʪʠʚʝʥ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʠʟʚʝʩʪʥʳʭ ʫʛʨʦʟ, ʧʦ-
ʩʢʦʣʴʢʫ ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʟʘʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʰʘʙʣʦʥʦʚ ʘʪʘʢ. ʃʶʙʘʷ ʥʦʚʘʷ ʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥ-
ʥʘʷ ʘʪʘʢʘ, ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʙʘʟʝ ʩʠʛʥʘʪʫʨ, ʤʦʞʝʪ ʦʩʪʘʪʴʩʷ ʥʝʟʘʤʝʯʝʥʥʦʡ. ʅʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʘʚ-
ʪʦʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʘʭ ʜʘʥʥʳʭ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʫʯʥʦ-
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ʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʪʫʨ. ʊʘʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦ-
ʚʝʜʝʥʠʷ ʩʝʪʠ ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʘʢ ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘʣʠʩʴ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʘʷ ʨʘʟʤʝʪʢʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʠʝ ʢʦʪʦʨʦʡ ʚ ʟʘʜʘʯʘʭ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ 
ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʪʨʫʜʦʝʤʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦ-
ʤʘʣʠʡ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʥʘ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʠ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʠ 
ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɸʥʦʤʘʣʠʷʤʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʥʘʟʳʚʘʶʪ ʩʦʙʳʪʠʷ ʠʣʠ ʩʦʩʪʦʷʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʠʧʠʯʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʝʪʠ. ʊʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʝʩʪʝ-
ʩʪʚʝʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʙʦʷʤʠ, ʪʘʢ ʠ ʩ ʧʨʝʜʥʘʤʝʨʝʥʥʦʡ ʚʨʝʜʦʥʦʩʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʉʚʦʝʚʨʝʤʝʥʥʦʝ 
ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʢʠʙʝʨʘʪʘʢʠ, ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʰʠʙʢʠ ʢʦʥʬʠ-
ʛʫʨʘʮʠʠ ʠ ʩʣʫʯʘʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʝʚʳʭ ʨʝʩʫʨʩʦʚ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥʠ ʧʨʠʚʝʜʫʪ ʢ 
ʥʘʨʫʰʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ ʘʥʦʤʘʣʠʡ ʷʚʣʷʶʪʩʷ ʚʩʧʣʝʩʢʠ ʪʨʘʬʠʢʘ ï ʨʝʟʢʦʝ 
ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. ʇʦʜʦʙʥʳʝ ʩʦʙʳʪʠʷ ʥʝ-
ʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ DDoS-ʘʪʘʢ, ʤʘʩʩʦʚʦʡ ʨʘʩʩʳʣʢʠ ʟʘʧʨʦʩʦʚ ʠʣʠ ʯʨʝʟʤʝʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 
ʩʝʨʚʝʨʥʳʝ ʨʝʩʫʨʩʳ [1]. ʇʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʠʪʫʘʮʠʝʡ ʚʳʩʪʫʧʘʶʪ ʧʘʜʝʥʠʷ ʪʨʘʬʠʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ 
ʩʫʱʝʩʪʚʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠʣʠ ʧʦʣʥʳʤ ʧʨʝʢʨʘʱʝʥʠʝʤ ʩʝʪʝʚʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ. ʊʘʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʪʢʘʟ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʩʝʪʝʚʦʡ ʩʚʷʟʥʦʩʪʠ ʠʣʠ 
ʙʣʦʢʠʨʦʚʢʫ ʦʪʜʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ. 

ʆʪʜʝʣʴʥʫʶ ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʘʚʣʷʶʪ ʚʨʝʤʝʥʥʳʝ ʘʥʦʤʘʣʠʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ.  

ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʜʝʡ-
ʩʪʚʠʷ, ʥʝʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʙʳʯʥʦʛʦ ʧʨʦʬʠʣʷ ʘʢʪʠʚʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʣʠ ʛʨʫʧʧʳ ʧʦʣʴʟʦʚʘ-
ʪʝʣʝʡ: ʤʘʩʩʦʚʘʷ ʟʘʛʨʫʟʢʘ ʬʘʡʣʦʚ, ʥʝʦʙʳʯʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʨʦʩʦʚ ʢ ʩʝʪʝʚʳʤ ʨʝʩʫʨʩʘʤ, ʧʦʜʢʣʶ-
ʯʝʥʠʝ ʠʟ ʥʝʪʠʧʠʯʥʳʭ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ ʠʣʠ ʦʙʨʘʱʝʥʠʝ ʢ ʜʘʥʥʳʤ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ [2].  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩʠʩʪʝʤʳ ʘʜʘʧʪʠ-
ʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʩʝʪʝʚʦʡ ʩʨʝʜʳ ʠ ʚʳʷʚʣʷʪʴ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 
ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʪʘʣʠ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʩʝʪʝ-
ʚʦʛʦ ʪʨʘʬʠʢʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʠʛʥʘʪʫʨʥʳʭ ʧʦʜʭʦʜʦʚ, ʦʥʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʧʦʠʩʢʦʤ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 
ʰʘʙʣʦʥʦʚ ʘʪʘʢ, ʘ ʩʧʦʩʦʙʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʷʚʣʷʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ ʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʦʙʳ-
ʪʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʝʪʠ.  

ɺ ʟʘʜʘʯʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 
ʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ ʠ ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ. ʆʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟ-
ʤʝʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʟʘʨʘʥʝʝ ʧʨʠʩʚʦʝʥ ʢʣʘʩʩ, ʥʘʧʨʠʤʝʨ çʥʦʨʤʘʣʴ-
ʥʳʡ ʪʨʘʬʠʢè ʠʣʠ çʘʥʦʤʘʣʠʷè. ʅʘ ʦʩʥʦʚʝ ʪʘʢʦʡ ʚʳʙʦʨʢʠ ʤʦʜʝʣʴ ʦʙʫʯʘʝʪʩʷ ʨʘʟʣʠʯʘʪʴ ʠʟʚʝʩʪʥʳʝ ʪʠʧʳ 
ʩʦʙʳʪʠʡ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʦʚʳʝ ʥʘʙʣʶʜʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ 
ʥʘʣʠʯʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʥʦʪʳ ʨʘʟʤʝʪʢʠ ʠ ʧʣʦʭʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʨʘ-
ʥʝʝ ʥʝʠʟʚʝʩʪʥʳʤʠ ʪʠʧʘʤʠ ʘʪʘʢ. 

ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʤʘʨʢʠʨʦʚʢʠ ʜʘʥʥʳʭ. ɸʣʛʦʨʠʪʤʳ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ ʪʨʘʬʠʢʘ, ʚʳʷʚʣʷʶʪ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʦʙʲʝʢʪʳ, 
ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʙʣʶʜʝʥʠʡ. ɼʣʷ ʟʘʜʘʯ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʪʦ ʷʚʣʷʝʪ-
ʩʷ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʩʢʦʣʴʢʫ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʣʫʯʝʥʠʝ ʧʦʣʥʦʡ ʠ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʤʝʪʢʠ 
ʟʘʪʨʫʜʥʝʥʦ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʛʨʦʟ ʧʦʩʪʦʷʥʥʦ ʠʟʤʝʥʷʶʪʩʷ. ɹʦʣʝʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʘʥʦʤʘʣʠʡ ʚʩʪʨʝ-
ʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʥʦʨʤʘʣʴʥʦʛʦ ʪʨʘʬʠʢʘ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 
ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ 
ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʚʳ-
ʷʚʣʷʪʴ ʢʘʢ ʠʟʚʝʩʪʥʳʝ, ʪʘʢ ʠ ʨʘʥʝʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʦʪʢʣʦʥʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʫʩʣʦ-



28 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʶʱʝʡʩʷ ʩʝʪʝʚʦʡ ʩʨʝʜʳ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠ-
ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʝʩʢʦʣʴʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘ-
ʣʠʡ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ, ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 
ʧʨʠʤʝʥʠʤʦʩʪʠ. 

Isolation Forest. ʗʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. 
ɽʛʦ ʦʩʥʦʚʥʘʷ ʠʜʝʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʘʥʦʤʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʘʥʥʳʭ ʠ 
ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʙʳʪʴ ʠʟʦʣʠʨʦʚʘʥʳ ʟʘ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʙʠʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʠʟʥʘʢʦʚ. ɸʣʛʦʨʠʪʤ 
ʩʪʨʦʠʪ ʘʥʩʘʤʙʣʴ ʩʣʫʯʘʡʥʳʭ ʜʝʨʝʚʴʝʚ, ʘ ʩʪʝʧʝʥʴ ʘʥʦʤʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ 
ʧʫʪʠ ʦʪ ʢʦʨʥʷ ʜʝʨʝʚʘ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʣʠʩʪʘ [3]. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ Isolation Forest ʦʪʥʦʩʷʪʩʷ ʚʳʩʦ-
ʢʘʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʭʦʨʦʰʘʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʚʳʯʠʩʣʷʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʚʩʝʤʠ ʦʙʲʝʢʪʘʤʠ ʚʳʙʦʨʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʣʛʦʨʠʪʤ ʵʬʬʝʢʪʠʚʥʦ 
ʨʘʙʦʪʘʝʪ ʩ ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ʆʩʥʦʚʥʳʤ 
ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʳʙʦʨʫ ʧʘʨʘʤʝʪʨʦʚ ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ 
ʩʣʦʞʥʳʝ ʣʦʢʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʥʠ-
ʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

Local Outlier Factor (LOF). ʆʩʥʦʚʘʥ ʥʘ ʘʥʘʣʠʟʝ ʣʦʢʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʳʭ. 
ʆʙʲʝʢʪ ʩʯʠʪʘʝʪʩʷ ʘʥʦʤʘʣʴʥʳʤ, ʝʩʣʠ ʧʣʦʪʥʦʩʪʴ ʝʛʦ ʙʣʠʞʘʡʰʝʛʦ ʦʢʨʫʞʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʣʦʪʥʦ-
ʩʪʠ ʩʦʩʝʜʥʠʭ ʦʙʲʝʢʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʛʣʦʙʘʣʴʥʳʭ ʤʝʪʦʜʦʚ, LOF ʦʮʝʥʠʚʘʝʪ ʘʥʦʤʘʣʴʥʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʣʦʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ [4]. ɻʣʘʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʘʣʛʦʨʠʪʤʘ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠ-
ʚʘʪʴ ʘʥʦʤʘʣʠʠ ʚ ʚʳʙʦʨʢʘʭ ʩʦ ʩʣʦʞʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʠ ʥʝʦʜʥʦʨʦʜʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɹʣʘʛʦ-
ʜʘʨʷ ʵʪʦʤʫ LOF ʩʧʦʩʦʙʝʥ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʥʝʟʘʤʝʯʝʥʥʳʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʤʝʪʦʜʦʚ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʦʠʩ-
ʢʦʤ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘ-
ʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʝʜʝʡ, ʘ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʤʠ 
ʜʘʥʥʳʤʠ ʢʘʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʠʷ ʤʦʞʝʪ ʟʘʤʝʪʥʦ ʩʥʠʞʘʪʴʩʷ. 

One-Class SVM. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʠʬʠʢʘʮʠʶ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʫʶ 
ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ. ɸʣʛʦʨʠʪʤ ʩʪʨʦʠʪ ʛʨʘʥʠʮʫ, ʦʭʚʘʪʳʚʘʶʱʫʶ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʦʨ-
ʤʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʟʥʘʢʦʚ. ʆʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʨʘʩ-
ʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʘʥʦʤʘʣʴʥʳʝ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ One-Class SVM ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ 
ʩʣʦʞʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʛʨʘʥʠʮʳ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʷʜʝʨʥʳʭ ʬʫʥʢʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚ-
ʥʦ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʦʨʤʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʝʪʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʦʞʥʳʤʠ ʟʘʚʠʩʠʤʦ-
ʩʪʷʤʠ ʤʝʞʜʫ ʧʨʠʟʥʘʢʘʤʠ [5]. ɺʤʝʩʪʝ ʩ ʪʝʤ One-Class SVM ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 
ʩʣʦʞʥʦʩʪʴʶ ʠ ʧʣʦʭʦ ʤʘʩʰʪʘʙʠʨʫʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. ɼʦʧʦʣʥʠ-
ʪʝʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʩʪʨʦʡʢʝ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ, ʦʩʦʙʝʥʥʦ ʧʘʨʘʤʝʪʨʦʚ 
ʷʜʨʘ, ʦʪ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʠʪʦʛʦʚʦʡ ʤʦʜʝʣʠ. 

ʉʨʘʚʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 
1. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ ï ʩʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʩʦʭʨʘʥʷʪʴ 

ʢʘʯʝʩʪʚʦ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʟʥʘʢʦʚ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ. 
2. ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʫ ʠ ʚʳʙʨʦʩʘʤ ï ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʨʨʝʢʪʥʦ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʣʫʯʘʡʥʳʭ ʦʰʠʙʦʢ, ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʩʪʦʨʦʥʥʠʭ ʦʪʢʣʦʥʝʥʠʡ ʚ ʚʳʙʦʨʢʝ. 
3. ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ï ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʩʝʪʝʚʦʛʦ ʪʨʘ-

ʬʠʢʘ ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʦʩʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 
4. ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʩʪʨʦʡʢʝ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ï ʩʪʝʧʝʥʴ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʘʣ-

ʛʦʨʠʪʤʘ ʦʪ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ ʩʣʦʞʥʦʩʪʠ ʠʭ ʧʦʜʙʦʨʘ. 
5. ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ʘʥʦʤʘʣʠʠ ï ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʦʪ-

ʢʣʦʥʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʚ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʠ ʥʝ ʙʳʣʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʳ. 
ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʧʨʠʚʝʜʝʥ ʜʘʣʝʝ (ʪʘʙʣ. 1). 
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ʋʙʚʤʡʯʙ 1 
ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʙʤʜʧʩʡʫʥʧʛ ʧʚʦʙʩʬʟʞʦʡʸ ʙʦʧʥʙʤʡʢ 

ʂʨʠʪʝʨʠʡ Isolation forest LOF One-class SVM 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʚʳʩʦʢʦ-
ʨʘʟʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ 

ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫʤʫ ʠ ʚʳʙʨʦʩʘʤ ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ ʅʠʟʢʘʷ 

ʄʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʧʨʠ ʙʦʣʴʰʠʭ 
ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ 

ɺʳʩʦʢʘʷ ʅʠʟʢʘʷ ʅʠʟʢʘʷ 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʘʩʪʨʦʡʢʝ ʛʠʧʝʨ-
ʧʘʨʘʤʝʪʨʦʚ 

ʅʠʟʢʘʷ ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʪʴ ʨʘʥʝʝ 
ʥʝʠʟʚʝʩʪʥʳʝ ʘʥʦʤʘʣʠʠ 

ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ ʉʨʝʜʥʷʷ 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʜʣʷ ʘʥʘʣʠʟʘ 

ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ Isolation Forest. ʆʥ ʩʦʯʝʪʘʝʪ ʭʦʨʦʰʫʶ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʰʫ-
ʤʫ ʠ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ ʩ ʤʥʦʛʦʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʳʭ 
ʩʝʪʝʚʳʭ ʩʨʝʜ. ɸʣʛʦʨʠʪʤ LOF ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʣʦʢʘʣʴʥʳʤ ʘʥʦʤʘʣʠʷʤ, ʦʜʥʘʢʦ 
ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʴʶ ʠ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʧʘʨʘʤʝʪʨʦʚ. One-Class 
SVM ʩʧʦʩʦʙʝʥ ʚʳʷʚʣʷʪʴ ʩʣʦʞʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, ʥʦ ʪʨʝʙʫʝʪ ʪʱʘʪʝʣʴʥʦʡ 
ʥʘʩʪʨʦʡʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ Isolation Forest. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʂʨʘʩʦʚ ɸ.ɺ., ʐʪʝʨʝʥʙʝʨʛ ʉ.ʀ., ʌʘʭʨʫʪʜʠʥʦʚ ʈ.ʄ., ʈʳʞʘʢʦʚ ɼ.ɺ., ʇʝʩʪʦʚ ʀ.ɽ. ɸʥʘʣʠʟ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩ ʦʪʢʨʳʪʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ // T-Comm: ʊʝʣʝʢʦʤ-
ʤʫʥʠʢʘʮʠʠ ʠ ʪʨʘʥʩʧʦʨʪ. 2018. ʊ. 12. ˉ 10. ʉ. 36-40. 

2. ɺʘʩʠʣʠʰʠʥ ʅ. ʉ., ʋʰʘʢʦʚ ʀ. ɸ., ʂʦʪʝʥʢʦ ʀ. ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ 
ʪʨʘʬʠʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʘʪʘʢ // ɸʣʣʝʷ 
ʥʘʫʢʠ. 2018. ʊ. 3. ˉ 6 (22). ʉ. 1012ï1021. 

3. ʂʝʯʝʜʞʠʝʚ ɸ. ʉ., ʎʚʝʪʢʦʚʘ ʆ. ʃ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
Isolation Forest ʚ ʤʘʰʠʥʥʦʤ ʦʙʫʯʝʥʠʠ // ɺʝʩʪʥʠʢ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-
ʩʠʪʝʪʘ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ. 2024. ʊ. 51. ˉ 1. ʉ. 106ï112. 

4. Evaluation of Anomaly-Based Network Intrusion Detection Systems with Unclean Training Data for 
Low-Rate Attack Detection / A. O. Prabowo, D. Ju. Arrizki, B. A. Pratomo [et al.] // Journal of Cybersecurity 
and Privacy. ï 2026. ï Vol. 6, No. 1. ï P. 14. 

5. Detection of Unknown DDoS Attack Using Reconstruct Error and One-Class SVM Featuring Sto-
chastic Gradient Descent / Ch. Sh. Shieh, T. T. Nguyen, Ch. Yu. Chen, M. F. Horng // Mathematics. ï 2023. ï 
Vol. 11, No. 1. ï P. 108. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 
ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ ʚ ʢʦʥʪʝʢʩʪʝ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʠʪʝʡʣʘ (2024ï2025 ʛʛ.). ʀʩ-
ʩʣʝʜʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʤʦʪʠʚʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʮʝʥʦ-
ʚʘʷ ʵʢʦʥʦʤʠʷ, ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʜʦʚʝʨʠʝ ʢ ʩʦʦʙʱʝʩʪʚʫ. ɸʚʪʦʨʘʤʠ ʦʙʦʩʥʦʚʘʥʘ ʟʥʘʯʠʤʦʩʪʴ 
ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʠʚʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʤʘ-
ʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʄʉʇ). ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʧʘʪʪʝʨʥʘʭ ʧʦʪʨʝʙʣʝʥʠʷ 
ʤʝʞʜʫ ʧʦʢʦʣʝʥʠʷʤʠ Z ʠ ʤʠʣʣʝʥʠʘʣʘʤʠ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʥʘ ʧʦʢʘʟʘ-
ʪʝʣʠ ʢʦʥʚʝʨʩʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʥʪʝʛʨʘʮʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʚ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʄʉʇ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʣʘʤʥʳʭ ʢʘʤʧʘʥʠʡ ʥʘ 35% 
ʠ ʫʢʨʝʧʠʪʴ ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʦʚ. ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʢʝ-
ʪʠʥʛʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʙʘʟʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ [1, 2, 5]. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʣʣʝʢʪʠʚʥʳʝ ʧʦʢʫʧʢʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ, ʤʘʣʳʡ ʠ 
ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ (ʄʉʇ), ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʣʦʷʣʴʥʦʩʪʴ ʢʣʠʝʥʪʦʚ, ʧʦ-
ʢʦʣʝʥʠʝ Z, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʈʦʩʩʠʷ. 
 

ANALYSIS OF CONSUMER BEHAVIOR ON COLLECTIVE BUYING PLATFORMS AND ITS ROLE IN 
IMPROVING MARKETING STRATEGIES FOR SMALL AND MEDIUM-SIZED BUSINESSES 
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Abstract: This article provides an in-depth analysis of consumer behavior on collective buying platforms within 
the context of the digital transformation of Russian retail (2024ï2025). The study aims to identify key user mo-



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 31 

 

XXI International scientific conference | www.naukaip.ru 

tivation factors such as price savings, social interaction, and community trust. The authors substantiate the 
importance of analyzing consumer behavior data for developing adaptive marketing strategies for small and 
medium-sized enterprises (SMEs). The paper examines differences in consumption patterns between Genera-
tion Z and Millennials, as well as the impact of personalized marketing on conversion rates. The research re-
sults confirm that integrating analytical tools into the marketing activities of SMEs allows for a 35% increase in 
advertising campaign effectiveness and strengthens customer loyalty. The article contains practical recom-
mendations for optimizing marketing communications for small business entities based on big data analysis [1, 
2, 5]. 
Keywords: consumer behavior, collective buying, marketing strategies, small and medium-sized enterprises 
(SME), e-commerce, digital transformation, customer loyalty, Generation Z, big data, Russia. 

 
ɺ ʫʩʣʦʚʠʷʭ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2024ï

2025 ʛʛ.) ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʝʪʝʨʧʝʚʘʝʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 
ʧʦʪʨʝʙʣʝʥʠʷ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʙʦʣʝʝ ʛʠʙʢʠʤ ʠ ʩʦʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʬʦʨʤʘʪʘʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 
ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʧʣʘʪʬʦʨʤʳ ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ [1]. ɼʘʥʥʳʡ ʬʦʨʤʘʪ ʧʦʟʚʦʣʷʝʪ ʧʦʪʨʝʙʠʪʝ-
ʣʷʤ ʦʙʲʝʜʠʥʷʪʴʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʦʚʳʭ ʩʢʠʜʦʢ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤ ʚ ʧʝʨʠʦʜʳ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʠʥʬʣʷʮʠʠ. 

ɼʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ (ʄʉʇ) ʧʦʥʠʤʘʥʠʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ 
ʬʘʢʪʦʨʦʤ ʚʳʞʠʚʘʥʠʷ ʠ ʨʦʩʪʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʫʧʥʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʄʉʇ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʛʠʙʢʦʩʪʴʶ, 
ʥʦ ʦʛʨʘʥʠʯʝʥʳ ʚ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʙʶʜʞʝʪʘʭ [4]. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ 
ʧʣʘʪʬʦʨʤʘʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʟʘʢʫʧʦʢ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʘʣʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦ-
ʯʝʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ, ʤʠʥʠʤʠʟʠʨʫʷ ʟʘʪʨʘʪʳ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʢʣʠʝʥʪʦʚ (CAC) ʠ 
ʧʦʚʳʰʘʷ ʠʭ ʧʦʞʠʟʥʝʥʥʫʶ ʮʝʥʥʦʩʪʴ (LTV) [8]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦ-
ʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʄʉʇ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
ʦ ʧʦʚʝʜʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ [6]. 

 ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʥʘʣʠʟʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʇʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʚ ʮʠʬʨʦ-
ʚʦʡ ʩʨʝʜʝ ð ʵʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʚʢʣʶʯʘʶʱʠʡ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ, ʦʮʝʥʢʫ ʘʣʴʪʝʨʥʘʪʠʚ, ʧʨʠʥʷʪʠʝ 
ʨʝʰʝʥʠʷ ʦ ʧʦʢʫʧʢʝ ʠ ʧʦʩʣʝʧʦʢʫʧʦʯʥʳʡ ʦʧʳʪ [9]. ʅʘ ʧʣʘʪʬʦʨʤʘʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ ʢ ʵʪʠʤ ʢʣʘʩʩʠʯʝ-
ʩʢʠʤ ʵʪʘʧʘʤ ʜʦʙʘʚʣʷʝʪʩʷ ʩʦʮʠʘʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ: ʚʣʠʷʥʠʝ ʤʥʝʥʠʷ ʩʦʦʙʱʝʩʪʚʘ, ʨʝʬʝʨʘʣʴʥʳʝ ʧʨʦ-
ʛʨʘʤʤʳ ʠ ʛʨʫʧʧʦʚʘʷ ʜʠʥʘʤʠʢʘ [10]. 

ɺ 2024ï2025 ʛʦʜʘʭ ʢʣʶʯʝʚʳʤ ʪʨʝʥʜʦʤ ʚ ʈʦʩʩʠʠ ʩʪʘʣʘ çʨʘʮʠʦʥʘʣʠʟʘʮʠʷ ʧʦʪʨʝʙʣʝʥʠʷè. ʇʦʢʫʧʘ-
ʪʝʣʠ ʚʩʝ ʯʘʱʝ ʠʱʫʪ ʩʧʦʩʦʙʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ ʙʝʟ ʧʦʪʝʨʠ ʢʘʯʝʩʪʚʘ ʪʦʚʘʨʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʧʣʘʪ-
ʬʦʨʤʳ ʢʦʣʣʝʢʪʠʚʥʳʭ ʟʘʢʫʧʦʢ ʠʜʝʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʧʦʪʨʝʙʥʦʩʪʠ [2].  

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, 
ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʦʡ 
ʙʘʟʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʪʯʝʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʘʛʝʥʪʩʪʚ (Data Insight, ʉʙʝʨʇʨʦ) ʟʘ 2024 ʛʦʜ ʠ ʧʨʦʛʥʦʟʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ ʥʘ 2025 ʛʦʜ [1, 2]. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʨʠ ʵʪʘʧʘ: 

- ɸʥʘʣʠʟ ʚʪʦʨʠʯʥʳʭ ʜʘʥʥʳʭ ʦ ʜʠʥʘʤʠʢʝ ʦʥʣʘʡʥ-ʧʦʪʨʝʙʣʝʥʠʷ ʚ ʈʌ. 

- ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ (ʇʦʢʦʣʝʥʠʝ Z ʠ ʄʠʣʣʝʥʠʘ-
ʣʳ) [5]. 

-  ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʩʝʛʤʝʥʪʝ ʄʉʇ ʥʘ ʦʩʥʦʚʝ 
ʢʝʡʩ-ʩʪʘʜʠ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ [10]. 

 ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦʢʦʣʝʥʠʡ Z ʠ ʤʠʣʣʝʥʠʘʣʦʚ: ʇʦʢʦʣʝʥʠʝ Z (ʨʦʜʠʚʰʠʝʩʷ ʧʦʩʣʝ 
1997 ʛʦʜʘ) ʠ ʤʠʣʣʝʥʠʘʣʳ (1981ï1996 ʛʛ.) ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʜʨʘʡʚʝʨʘʤʠ ʨʦʩʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ 
ʚ ʈʦʩʩʠʠ. ʆʜʥʘʢʦ ʠʭ ʧʘʪʪʝʨʥʳ ʧʦʚʝʜʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘ-
ʶʪʩʷ [5]. 
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ʉʡʪ. 1. ʅʧʫʡʛʙʯʡʸ ʨʧʫʩʞʚʡʫʞʤʞʢ ʨʩʡ ʡʪʨʧʤʵʠʧʛʙʦʡʡ ʨʤʙʫʭʧʩʥ ʣʧʤʤʞʣʫʡʛʦʴʮ ʨʧʣʬʨʧʣ (%) 

 
ʇʦʢʦʣʝʥʠʝ Z ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʯʘʩʪʦʪʫ ʧʦʢʫʧʦʢ ʠ ʩʢʣʦʥʥʦʩʪʴ ʢ ʠʤʧʫʣʴʩʠʚʥʳʤ ʨʝʰʝ-

ʥʠʷʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʄʠʣʣʝʥʠʘʣʳ, ʥʘʧʨʦʪʠʚ, ʙʦʣʝʝ ʩʢʣʦʥʥʳ ʢ ʪʱʘʪʝʣʴʥʦʤʫ ʩʨʘʚʥʝ-
ʥʠʶ ʮʝʥ ʠ ʧʦʠʩʢʫ ʜʦʣʛʦʩʨʦʯʥʦʡ ʚʳʛʦʜʳ [11]. 

 

 
ʉʡʪ. 2. ʐʙʪʫʧʫʙ ʧʦʤʙʢʦ-ʨʧʣʬʨʧʣ ʛ ʉʧʪʪʡʡ ʨʧ ʛʧʠʩʙʪʫʦʴʥ ʜʩʬʨʨʙʥ (2024-2025) 

 
ʈʦʣʴ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʚ ʫʣʫʯʰʝʥʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʄʉʇ:ɼʣʷ ʄʉʇ ʧʝʨʝʭʦʜ ʦʪ ʤʘʩ-

ʩʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʢ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʤʫ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦ-
ʪʨʝʙʠʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʝʛʤʝʥʪʠʨʦʚʘʪʴ ʘʫʜʠʪʦʨʠʶ ʥʝ ʪʦʣʴʢʦ ʧʦ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʥʦ ʠ ʧʦ 
ʧʦʚʝʜʝʥʯʝʩʢʠʤ ʧʘʪʪʝʨʥʘʤ (RFM-ʘʥʘʣʠʟ: Recency, Frequency, Monetary) [6, 8]. 

ʇʝʨʩʦʥʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩ-
ʪʦʨʠʠ ʧʦʢʫʧʦʢ ʧʦʟʚʦʣʷʝʪ ʄʉʇ ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʣʣʝʢʪʠʚ-
ʥʳʭ ʟʘʢʫʧʦʢ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʢʦʥʚʝʨʩʠʶ ʚ ʩʨʝʜʥʝʤ ʥʘ 12ï15% [9]. 
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ʉʡʪ. 3. ɻʤʡʸʦʡʞ ʥʙʩʣʞʫʡʦʜʧʛʴʮ ʪʫʩʙʫʞʜʡʢ ʦʙ ʣʧʦʛʞʩʪʡʷ ʛ ʅʊʈ (2024-2025, %) 

 
ɹʘʨʴʝʨʳ ʠ ʚʳʟʦʚʳ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʘʨʢʝʪʠʥʛʘ: ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʪʝʥʮʠʘʣ, ʄʉʇ ʩʪʘʣʢʠ-

ʚʘʶʪʩʷ ʩ ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʥʝʭʚʘʪʢʘ ʜʘʥʥʳʭ, ʩʣʦʞʥʦʩʪʴ 
ʠʥʪʝʛʨʘʮʠʠ ʩʠʩʪʝʤ ʠ ʚʦʧʨʦʩʳ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ [10]. ɺ 2025 ʛʦʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚ 
ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʚ ʈʌ ʥʘʢʣʘʜʳʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʥʘ ʤʘʣʳʡ 
ʙʠʟʥʝʩ . 

 ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʄʉʇ: ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶ-
ʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ: 

- ɺʥʝʜʨʝʥʠʝ ʦʤʥʠʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʘʥʘʣʠʪʠʢʠ: ʆʙʲʝʜʠʥʝʥʠʝ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 
ʤʘʨʢʝʪʧʣʝʡʩʦʚ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʘʡʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʛʦ ʧʨʦʬʠʣʷ ʢʣʠʝʥʪʘ . 

-  ʈʘʟʚʠʪʠʝ ʧʨʦʛʨʘʤʤ ʣʦʷʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʛʝʡʤʠʬʠʢʘʮʠʠ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʛʨʦʚʳʭ ʤʝʭʘʥʠʢ ʜʣʷ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ . 

-  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ-ʘʩʩʠʩʪʝʥʪʦʚ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʦʪʚʝʪʦʚ ʥʘ ʟʘʧʨʦʩʳ 
ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʟʘʢʫʧʦʢ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʪʢʣʠʢʘ [9]. 

- ʌʦʢʫʩ ʥʘ ʚʠʜʝʦʢʦʥʪʝʥʪ ʠ ʩʦʮʠʘʣʴʥʫʶ ʢʦʤʤʝʨʮʠʶ: ʋʯʠʪʳʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʢʦʣʝʥʠʷ Z, 
ʄʉʇ ʩʣʝʜʫʝʪ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʠʝ ʚʠʜʝʦ (Reels, Clips) ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʧʨʝʠʤʫʱʝʩʪʚ ʢʦʣ-
ʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ [5]. 

ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʥʘ ʧʣʘʪʬʦʨʤʘʭ ʢʦʣʣʝʢʪʠʚʥʳʭ ʧʦʢʫʧʦʢ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ 
ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʄʉʇ ʚ 2025 ʛʦʜʫ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ 
ʧʦʥʠʤʘʥʠʝ ʤʦʪʠʚʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʣʠʯʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʧʦʢʦʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʤʘʣʳʤ ʧʨʝʜʧʨʠʷ-
ʪʠʷʤ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʦʠʭ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʫʩʠʣʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʢʦʥʢʫ-
ʨʝʥʮʠʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʧʝʨ-
ʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʪʘʥʦʚʠʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʦʩʪʘ ʠ 
ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ [3, 11]. 
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ǵǧǳǯǭǡǭǤ ǮǯǤǣǰǱǟǡǪǤǬǧǤ ǬǭǫǭǢǯǟǫǫ 
ǣǪǾ ǟǡǱǭǫǟǱǧǦǟǵǧǧ ǭǵǤǬǩǧ 
ǱǤǴǬǧǶǤǰǩǭǢǭ ǰǭǰǱǭǾǬǧǾ ǰǤǱǤǡǭǢǭ 
ǮǭǣǭǢǯǤǡǟǱǤǪǾ 

ǩȒȆȌȄȕȍȁ ǫȇȔǿȇȊ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʃʝʥʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɾʫʢʦʚ ɺʣʘʜʠʤʠʨ ʇʘʚʣʦʚʠʯ 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʃʝʥʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʮʠʬʨʦʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʥʦʤʦʛʨʘʤʤ ʜʣʷ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʛʨʘʬʠ-
ʯʝʩʢʠʝ ʨʘʩʯʝʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʥʘʙʦʨ ʦʧʦʨʥʳʭ ʪʦʯʝʢ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ ʜʘʣʴ-
ʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʨʘʩʣʝʚʳʝ 
ʤʝʪʦʜʠʢʠ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʝʪʝʚʦʡ ʧʦʜʦʛʨʝʚʘʪʝʣʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʦʤʦʛʨʘʤʤʘ, ʮʠʬʨʦʚʦʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʝ, ʦʮʠʬʨʦʚʢʘ ʥʦʤʦʛʨʘʤʤ, ʠʥʪʝʨʧʦʣʷʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ, ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. 
 

DIGITAL REPRESENTATION OF NOMOGRAMS FOR AUTOMATING THE ASSESSMENT OF THE 
TECHNICAL CONDITION OF THE MAINS HEATER 

 
Kuznetsov Mikhail Alexandrovich 

 
Scientific adviser: Zhukov Vladimir Pavlovich 

 
Abstract: the article discusses an approach to the digital representation of nomograms for automating the as-
sessment of the technical condition of a mains heater. It is proposed to transform graphical calculated de-
pendencies into a set of reference points suitable for storage in a database and further processing using inter-
polation. This approach makes it possible to use industry-specific techniques as part of information systems.  
Keywords: mains heater, technical condition, nomogram, digital representation, digitization of nomograms, 
interpolation, temperature pressure, degree of contamination, information technology. 

 
ɻʛʞʝʞʦʡʞ 
ʆʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʤʳʰ-

ʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɼʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʘʢʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚ-
ʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʙʦʪʝ, ʩʥʠʞʘʪʴ ʨʠʩʢ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʠ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʪʝʭʥʠ-
ʯʝʩʢʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʴ ʨʘʩʯʝʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʥʦʨʤʘʪʠʚʥʳʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʚ ʢʦʪʦ-
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ʨʳʭ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ ʠ ʥʦʤʦʛʨʘʤʤ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʫʜʦ-
ʙʝʥ ʜʣʷ ʨʫʯʥʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʥʦ ʟʘʪʨʫʜʥʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʵʢʩʧʣʫʘʪʘʮʠʦʥ-
ʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʤʦʛʨʘʤʤ. ɽʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ 
ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʛʨʘʬʠʯʝʩʢʫʶ ʨʘʩʯʝʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚ ʬʦʨʤʫ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʨʘʩʯʝʪʘʭ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ 
ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ. 

1. ʆʧʥʧʜʩʙʥʥʴ ʛ ʶʣʪʨʤʬʙʫʙʯʡʧʦʦʴʮ ʩʙʪʰʞʫʙʮ ʪʞʫʞʛʴʮ ʨʧʝʧʜʩʞʛʙʫʞʤʞʢ 
ɼʣʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʚʳʭ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ ʧʨʠʤʝʥʷʶʪʩʷ ʄʋ 34-70-104-

85 çʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʝʪʝʚʳʭ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡè. 
ɼʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘʛʨʝʚʘ ʩʝʪʝʚʳʭ 
ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ. 

ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʩʨʘʚʥʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʠ ʨʘʩʯʝʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʥʘʧʦʨʦʚ. ʌʘʢʪʠʯʝ-
ʩʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʠʟʤʝʨʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʘʩʯʝʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʙʦʪʫ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʧʨʠ ʯʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 
ʥʘʛʨʝʚʘ. ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʦʤʦʛʨʘʤʤʘʤ. ɿʘ ʢʘʞʜʫʶ ʤʦʜʝʣʴ ʦʙʦʨʫʜʦʚʘ-
ʥʠʷ ʠ ʝʝ ʨʝʞʠʤ ʨʘʙʦʪʳ ʦʪʚʝʯʘʝʪ ʩʚʦʷ ʥʦʤʦʛʨʘʤʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʘ ʥʦʤʦʛʨʘʤʤʘ ʨʘʩ-
ʯʝʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʜʣʷ ʩʝʪʝʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʤʦʜʝʣʠ çʇʉɻ-5000-2,5-8-1è (ʨʠʩ. 1) [1].  

ʂʣʶʯ ʢ ʥʦʤʦʛʨʘʤʤʝ:  

t2Ÿ t1 ŸGʥ Ÿ ‏tp, 
ʛʜʝ t2 ð ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʴ; t1 ð ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ 

ʚʳʭʦʜʝ; G ð ʨʘʩʭʦʜ ʩʝʪʝʚʦʡ ʚʦʜʳ; ŭtʨ ð ʨʘʩʯʝʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ. 
 

 
ʉʡʪ. 1. ʆʧʥʧʜʩʙʥʥʙ ʩʙʪʰʞʫʦʧʜʧ ʫʞʥʨʞʩʙʫʬʩʦʧʜʧ ʦʙʨʧʩʙ 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʦʤʦʛʨʘʤʤ ʫʜʦʙʥʦ ʜʣʷ ʨʫʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʨʘʩʯʝʪʦʚ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳ-

ʚʘʪʴ ʩʣʦʞʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʙʝʟ ʚʳʚʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʬʦʨʤʫʣʳ. ʆʜʥʘʢʦ ʧʨʠ ʘʚ-
ʪʦʤʘʪʠʟʘʮʠʠ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ: ʠʟʦʙʨʘʞʝʥʠʝ ʥʦʤʦʛʨʘʤʤʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʥʦ 
ʧʨʦʛʨʘʤʤʥʳʤ ʤʦʜʫʣʝʤ. 

2. ʈʩʧʚʤʞʥʙ ʙʛʫʧʥʙʫʡʠʙʯʡʡ ʩʙʪʰʞʫʧʛ ʨʧ ʦʧʥʧʜʩʙʥʥʙʥ 
ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʨʫʯʥʘʷ ʨʘʙʦʪʘ ʩ ʥʦʤʦʛʨʘʤʤʘʤʠ ʟʘʪʨʫʜʥʷʝʪ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʶ: 
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ï ʛʨʘʬʠʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʨʘʩʯʝʪʥʦʤ ʘʣʛʦʨʠʪʤʝ; 
ï ʟʥʘʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʜʢʦ ʩʦʚʧʘʜʘʶʪ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʛʨʘʬʠʢ ʣʠʥʠʷʤʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʥʦʤʦʛʨʘʤʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʤʝʞʫ-

ʪʦʯʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʅʦʤʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʥʘʙʦʨ ʯʠʩʣʦʚʳʭ ʜʘʥʥʳʭ, ʦʪʨʘʞʘ-
ʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʯʝʪʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ ʠʩʭʦʜʥʳʭ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʠʩʭʦʜʥʫʶ 
ʠʥʞʝʥʝʨʥʫʶ ʤʝʪʦʜʠʢʫ, ʥʦ ʩʜʝʣʘʪʴ ʝʝ ʧʨʠʛʦʜʥʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

3. ʏʡʭʩʧʛʧʞ ʨʩʞʝʪʫʙʛʤʞʦʡʞ ʦʧʥʧʜʩʙʥʥ 
ʇʦʜ ʮʠʬʨʦʚʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʥʦʤʦʛʨʘʤʤʳ ʧʦʥʠʤʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʨʘʩʯʝʪ-

ʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʥʘʙʦʨ ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʂʘʞʜʘʷ ʦʧʦʨʥʘʷ ʪʦʯʢʘ ʩʚʷʟʳʚʘʝʪ ʟʥʘʯʝʥʠʷ ʠʩʭʦʜʥʳʭ ʧʘʨʘ-
ʤʝʪʨʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʨʘʩʯʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ɼʣʷ ʥʦʤʦʛʨʘʤʤʳ ʨʘʩʯʝʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʪʘʢʘʷ ʪʦʯʢʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ: 
P = (t2, t1, G, ŭtʨ),                                                                    (1) 

ʛʜʝ t2 ð ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ ʚʭʦʜʝ ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʴ;  
      t1 ð ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʪʝʚʦʡ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ;  
      G ð ʨʘʩʭʦʜ ʩʝʪʝʚʦʡ ʚʦʜʳ;  
      ŭtʨ ð ʨʘʩʯʝʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ. 
 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʤʦʛʨʘʤʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʢʘʢ ʜʠʩʢʨʝʪʥʦ ʟʘʜʘʥʥʘʷ 

ʬʫʥʢʮʠʷ: 
ŭtʨ = f(t2, t1, G)                                                                       (2) 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʤʦʛʨʘʤʤʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʠʥʞʝʥʝʨ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: ʟʘʛʨʫʟʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʥʦʤʦ-
ʛʨʘʤʤʳ ʥʘ ʭʦʣʩʪ, ʨʘʟʤʝʪʢʘ ʥʘ ʭʦʣʩʪʝ ʣʠʥʠʡ ʠ ʢʨʠʚʳʭ ʥʦʤʦʛʨʘʤʤʳ. ʉʠʩʪʝʤʘ ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʠ t2, 
t1, G ʦʧʨʝʜʝʣʷʝʪ ʟʥʘʯʝʥʠʝ ŭtʨ ʠ ʟʘʧʠʩʳʚʘʝʪ ʦʧʦʨʥʫʶ ʪʦʯʢʫ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. 

4. ʁʪʨʧʤʵʠʧʛʙʦʡʞ ʡʦʫʞʩʨʧʤʸʯʡʡ ʝʤʸ ʩʙʪʰʞʫʙ ʨʩʧʥʞʟʬʫʧʰʦʴʮ ʠʦʙʰʞʦʡʢ 
ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʙʣʠʮʳ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝ-

ʥʠʷ ʜʣʷ ʬʘʢʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʧʨʘʢʪʠʢʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʭʦʜʘ ʠ 
ʜʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʩʦʚʧʘʜʘʶʪ ʧʦʣʥʦʩʪʴʶ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 
ʦʧʦʨʥʳʭ ʪʦʯʝʢ. ʇʦʵʪʦʤʫ ʧʨʦʩʪʦʛʦ ʧʦʠʩʢʘ ʪʦʯʥʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʚ ʪʘʙʣʠʮʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʀʥʪʝʨʧʦʣʷʮʠʷ 
ʧʦʟʚʦʣʷʝʪ ʧʨʠʙʣʠʞʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʚʥʫʪʨʠ ʦʙʣʘʩʪʠ, ʟʘʜʘʥʥʦʡ ʠʟʚʝʩʪʥʳʤʠ ʪʦʯʢʘʤʠ. 
ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʵʪʦ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʮʠʬʨʦʚʦʡ ʥʦʤʦʛʨʘʤʤʳ, ʘ ʠʩʢʦʤʳʤ ʟʥʘʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ 
ʨʘʩʯʝʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʥʘʧʦʨ. 

ɽʩʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʜʘʥʘ ʧʦ ʦʜʥʦʤʫ ʧʘʨʘʤʝʪʨʫ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʥʝʡʥʘʷ ʠʥʪʝʨʧʦʣʷʮʠʷ. 
ɺ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ ʜʚʝ ʪʦʯʢʠ (x0, y0) ʠ (x1, y1), ʟʥʘʯʝʥʠʝ y ʜʣʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ x 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

y = y0 + ((y1 ī y0)(x ī x0)) / (x1 ī x0)                                                    (3) 
ʆʜʥʘʢʦ ʚ ʟʘʜʘʯʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʯʝʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ ʟʘʚʠʩʠʤʦʩʪʴ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦ-

ʤʝʨʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʝʥʠʝ ŭtʨ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʠʩʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʵʪʦʤʫ ʨʘʩʯʝʪ ʜʦʣʞʝʥ 
ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʥʦʛʦʤʝʨʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ.  

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʨʘʩʯʝʪʥʘʷ ʪʦʯʢʘ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ ʠʟʚʝʩʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ 
ʚʭʦʜʝ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʥʘ ʚʳʭʦʜʝ ʠ ʨʘʩʭʦʜʘ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʪʦ ʩʠʩʪʝʤʘ ʠʩʧʦʣʴʟʫʝʪ ʙʣʠʞʘʡʰʠʝ ʦʧʦʨ-
ʥʳʝ ʪʦʯʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʥʘʧʦʨʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ 
ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʩʢʨʝʪʥʦ ʟʘʜʘʥʥʫʶ ʥʦʤʦʛʨʘʤʤʫ ʜʣʷ ʨʘʩʯʝʪʘ ʬʘʢʪʠʯʝʩʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʨʝʞʠʤʦʚ. 

5. ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʮʠʬʨʦʚʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʶ ʥʦʤʦʛʨʘʤʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʮʝʥʢʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʝʪʝʚʦʛʦ ʧʦʜʦʛʨʝʚʘʪʝʣʷ. ʇʨʝʜʣʦʞʝʥʦ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʛʨʘʬʠʯʝʩʢʠʝ ʨʘʩʯʝʪ-
ʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʪʘʙʣʠʮʳ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʧʦʣʷʮʠʶ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫ-
ʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʦʪʨʘʩʣʝʚʳʝ ʤʝʪʦʜʠʢʠ ʚ ʩʦʩʪʘʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦ-
ʛʠʠ, ʩʥʠʞʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʫʯʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʛʨʝʚʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʄʋ 34-70-104-85. ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤʫ ʢʦʥʪʨʦʣʶ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʩʝ-

ʪʝʚʳʭ ʧʦʜʦʛʨʝʚʘʪʝʣʝʡ. ð ʋʪʚ. ɻʣʘʚʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʥʝʨʛʦʩʠʩʪʝʤ 
05.08.1985. 
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ǡǪǧǾǬǧǤ ǯǟǰǰǱǭǾǬǧǾ Ǭǟ ǡǺǾǡǪǤǬǧǤ 
ǫǟǢǬǧǱǬǺǴ ǟǬǭǫǟǪǧǨ ǯǟǦǪǧǶǬǭǢǭ 
ǫǟǰǷǱǟǠǟ Ǯǯǧ ǠǤǰǩǭǬǱǟǩǱǬǭǨ 
ǫǟǢǬǧǱǬǭǨ ǣǧǟǢǬǭǰǱǧǩǤ 
ǳǤǯǯǭǫǟǢǬǧǱǬǺǴ ǭǠǹǤǩǱǭǡ 

ǴȒȐȌȒȑȃȇȌȍȁ ǪȇȌǿȏ ǟȆǿȑȍȁȇȖ 
ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʆʆʆ çʋʥʠʢʘʣʴʥʳʝ ʚʦʣʦʢʦʥʥʳʝ ʧʨʠʙʦʨʳ ï ʂʦʤʧʣʝʢʩʥʳʝ ʩʠʩʪʝʤʳè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʩʩʠʚʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʨʠʸʤʥʠʢʦʤ ʠ 
ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʦʙʲʝʢʪʦʤ ʢʦʥʪʨʦʣʷ ʥʘ ʭʘʨʘʢʪʝʨ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 
ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʩʥʠʞʘʝʪʩʷ ʘʤʧʣʠʪʫʜʘ ʣʦʢʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ 
ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʟʦʥʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʠʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ. ɺ ʢʘʯʝʩʪʚʝ 
ʦʙʟʦʨʥʦʡ ʦʮʝʥʢʠ ʨʘʩʩʤʦʪʨʝʥʘ ʤʦʜʝʣʴ ʧʨʦʪʷʞʸʥʥʦʛʦ ʬʝʨʨʦʤʘʛʥʠʪʥʦʛʦ ʦʙʲʝʢʪʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʣʦ-
ʢʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ. ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʚʚʝʜʝʥʦ 
ʧʦʥʷʪʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʟʦʥʳ ʚʢʣʘʜʘ ʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ ʠ ʨʘʩʩʤʦʪʨʝʥʦ ʚʣʠʷʥʠʝ ʤʘʩʰʪʘʙʘ ʣʦʢʘʣʴʥʦʡ 
ʘʥʦʤʘʣʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘ ʠʩ-
ʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʵʬʬʝʢʪʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʧʨʠ ʙʝʩʢʦʥʪʘʢʪʥʦʡ 
ʤʘʛʥʠʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʙʝʩʢʦʥʪʘʢʪʥʘʷ ʤʘʛʥʠʪʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ; ʤʘʛʥʠʪʥʘʷ ʘʥʦʤʘʣʠʷ; ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ ʦʙʲ-
ʝʢʪ; ʧʘʩʩʠʚʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʨʠʸʤʥʠʢ; ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʫʩʨʝʜʥʝʥʠʝ; ʤʘʛʥʠʪʦʤʝʭʘʥʠʯʝʩʢʠʡ ʵʬʬʝʢʪ; 
ʤʘʛʥʠʪʥʘʷ ʪʦʤʦʛʨʘʬʠʷ. 
 

THE INFLUENCE OF DISTANCE ON THE DETECTION OF MAGNETIC ANOMALIES OF DIFFERENT 
SCALES IN NON-CONTACT MAGNETIC DIAGNOSTICS OF FERROMAGNETIC OBJECTS 

 
Khusnutdinov Linar Azatovich  

 
Abstract. This article examines the effect of the distance between a passive magnetic receiver and a ferro-
magnetic test object on the nature of the recorded magnetic response. It is shown that with increasing distance 
from the test object, the amplitude of local magnetic anomalies decreases, while the spatial zone generating 
the measured signal increases. As an overview, a model of an extended ferromagnetic object is considered as 
a set of local magnetic sources distributed along the longitudinal axis. Based on this model, the concept of an 
effective magnetic signal contribution zone is introduced, and the influence of the local anomaly scale is exam-
ined. The resulting relationships do not constitute a complete physical model of the pipeline, but are used to 
qualitatively explain the spatial averaging effect in non-contact magnetic diagnostics. 
Keywords contactless magnetic diagnostics; magnetic anomaly; ferromagnetic object; passive magnetic re-
ceiver; spatial averaging; magnetomechanical effect; magnetic tomography. 
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ɻʛʞʝʞʦʡʞ 
ɹʝʩʢʦʥʪʘʢʪʥʳʝ ʤʘʛʥʠʪʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʬʝʨʨʦʤʘʛʥʠʪʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʷʚ-

ʣʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʸʥʥʦ-
ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ ʠ ʣʦʢʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʘʛʥʠʪʥʳʭ 
ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ [1ï4]. 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʠʭ ʤʝʪʦʜʦʚ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ 
ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʤʘʛʥʠʪʥʳʤ ʜʘʪʯʠʢʦʤ ʠ ʦʙʲʝʢʪʦʤ ʢʦʥʪʨʦʣʷ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʪʘʢʪʥʳʭ ʠʣʠ ʙʣʠʟʢʦ ʨʘʩ-
ʧʦʣʦʞʝʥʥʳʭ ʜʘʪʯʠʢʦʚ, ʧʘʩʩʠʚʥʳʡ ʤʘʛʥʠʪʥʳʡ ʧʨʠʸʤʥʠʢ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʦʙʲʝʢʪʘ, ʨʝʛʠ-
ʩʪʨʠʨʫʝʪ ʥʝ ʪʦʣʴʢʦ ʣʦʢʘʣʴʥʳʡ ʦʪʢʣʠʢ ʙʣʠʞʘʡʰʝʛʦ ʫʯʘʩʪʢʘ, ʥʦ ʠ ʩʫʤʤʘʨʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʬʦʨʤʠʨʫ-
ʝʤʦʝ ʧʨʦʪʷʞʸʥʥʦʡ ʦʙʣʘʩʪʴʶ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. 

ʄʘʛʥʠʪʥʳʡ ʦʪʢʣʠʢ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 
ʛʝʦʤʝʪʨʠʝʡ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴʶ ʤʘʪʝʨʠʘʣʘ, ʬʦʥʦʚʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ 
ɿʝʤʣʠ, ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ, ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʜʝʬʝʢʪʘʤʠ [3ï6]. 

ʎʝʣʴ ʩʪʘʪʴʠ ð ʨʘʩʩʤʦʪʨʝʪʴ ʥʘ ʦʙʟʦʨʥʦʤ ʫʨʦʚʥʝ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ ʦʙʲʝʢʪʘ 
ʢʦʥʪʨʦʣʷ, ʤʘʩʰʪʘʙʦʤ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʟʦʥʦʡ, ʬʦʨʤʠʨʫʶʱʝʡ ʠʟʤʝʨʷʝʤʳʡ ʤʘʛ-
ʥʠʪʥʳʡ ʩʠʛʥʘʣ. 

ʍʡʠʡʰʞʪʣʡʞ ʨʩʞʝʨʧʪʴʤʣʡ 
ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʙʣʠ-

ʞʸʥʥʦ ʦʧʠʩʘʥʦ ʜʠʧʦʣʴʥʦʡ ʤʦʜʝʣʴʶ, ʛʜʝ ʘʤʧʣʠʪʫʜʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʙʳʚʘʝʪ ʩ 
ʨʘʩʩʪʦʷʥʠʝʤ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ ʟʘʢʦʥʫ: 

B ~ 1 / r3 
ʛʜʝ: 
B ð ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ; 
r ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ ʜʦ ʜʘʪʯʠʢʘ. 
ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʤʝʥʠʤʘ ʠʤʝʥʥʦ ʢʘʢ ʦʮʝʥʢʘ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʈʝʘʣʴʥʳʡ ʬʝʨʨʦʤʘʛʥʠʪʥʳʡ ʦʙʲʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʪʦʯʝʯʥʳʤ ʠʩʪʦʯʥʠʢʦʤ. ɽʛʦ ʤʘʛ-
ʥʠʪʥʦʝ ʧʦʣʝ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʩʧʨʝʜʝʣʸʥʥʦʡ ʩʠʩʪʝʤʦʡ ʠʩʪʦʯʥʠʢʦʚ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʬʦʨʤʳ ʦʙʲʝʢʪʘ, 
ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʠ ʚʥʝʰʥʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ [5ï7]. 

ʈʩʧʫʸʟʹʦʦʴʢ ʧʚʳʞʣʫ ʣʙʣ ʪʧʛʧʣʬʨʦʧʪʫʵ ʥʙʜʦʡʫʦʴʮ ʛʣʤʙʝʧʛ 
ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʨʦʪʷʞʸʥʥʦʛʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʤʘʛʥʠʪʥʳʡ ʜʘʪʯʠʢ ʨʝʛʠʩʪʨʠʨʫʝʪ ʩʫʤʤʘʨʥʦʝ 

ʧʦʣʝ ʦʪ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʢʦʚ ʦʙʲʝʢʪʘ. ɹʣʠʞʘʡʰʠʡ ʫʯʘʩʪʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦʜ ʜʘʪʯʠʢʦʤ, ʦʙʳʯʥʦ ʜʘʸʪ 
ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ. ʋʯʘʩʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʫʜʘʣʝʥʠʶ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʙʲʝʢʪʘ, ʪʘʢʞʝ ʚʣʠʷ-
ʶʪ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ, ʦʜʥʘʢʦ ʠʭ ʚʢʣʘʜ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʘʪʯʠʢʘ. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʦʮʝʥʢʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʪʷʞʸʥʥʳʡ ʦʙʲʝʢʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʤʘʣʳʭ ʤʘʛʥʠʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʨʘʩʧʨʝʜʝʣʸʥʥʳʭ ʚʜʦʣʴ ʦʜʥʦʡ ʦʩʠ. ɺʚʝʜʸʤ ʢʦʦʨʜʠʥʘʪʫ x ð ʨʘʩʩʪʦʷʥʠʝ 
ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʙʲʝʢʪʘ ʦʪ ʪʦʯʢʠ, ʙʣʠʞʘʡʰʝʡ ʢ ʜʘʪʯʠʢʫ, x=0 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʯʘʩʪʢʫ ʦʙʲʝʢʪʘ, ʨʘʩ-
ʧʦʣʦʞʝʥʥʦʤʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʜʘʪʯʠʢʦʤ; x>0 ʠ x<0 ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʯʘʩʪʢʘʤ, ʩʤʝʱʸʥʥʳʤ ʚʜʦʣʴ 
ʦʙʲʝʢʪʘ ʚ ʩʪʦʨʦʥʳ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʪ ʪʦʯʢʠ x=0. 

ɽʩʣʠ H ð ʵʪʦ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʘʪʯʠʢʘ ʜʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʘʪʯʠʢʘ 
ʜʦ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʫʜʘʣʝʥʠʠ x ʚʜʦʣʴ ʦʩʠ ʦʙʲʝʢʪʘ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ: 

ὶ  ЍὌ  ὼ  
ʅʘ ʦʩʥʦʚʝ ʜʠʧʦʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʪʘʢʦʛʦ ʫʯʘʩʪʢʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ 

ʚʠʜʝ: 

ύὼ  ρ Ⱦ Ὄ ὼ Ⱦ 
ʛʜʝ: 
ύὼ ð ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʬʫʥʢʮʠʷ ʚʢʣʘʜʘ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ; 
H ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʘʪʯʠʢʘ ʜʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ; 
x ð ʢʦʦʨʜʠʥʘʪʘ ʚʜʦʣʴ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ ʦʙʲʝʢʪʘ. 
ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʫʧʨʦʱʸʥʥʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʢʣʶʯʝ-

ʚʦʛʦ ʵʬʬʝʢʪʘ: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ H ʚʢʣʘʜ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʦʪʷʞʸʥʥʦʤʫ ʫʯʘʩʪʢʫ ʦʙʲʝʢʪʘ. 
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ʖʭʭʞʣʫʡʛʦʙʸ ʠʧʦʙ ʛʣʤʙʝʙ ʥʙʜʦʡʫʦʧʜʧ ʪʡʜʦʙʤʙ 
ɼʣʷ ʦʮʝʥʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʚʚʝʜʸʤ ʠʥʞʝʥʝʨʥʳʡ ʧʘʨʘʤʝʪʨ L90 ð ʵʪʦ ʜʣʠʥʘ 

ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʜʦ 90% ʩʫʤʤʘʨʥʦʛʦ ʚʢʣʘʜʘ ʚ ʠʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ ʚ ʨʘʤ-
ʢʘʭ ʚʳʙʨʘʥʥʦʡ ʫʧʨʦʱʸʥʥʦʡ ʤʦʜʝʣʠ. 

ɼʣʷ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ L, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʦʪ -L/2 ʜʦ +L/2 ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʯʢʠ x=0, 
ʜʦʣʷ ʩʫʤʤʘʨʥʦʛʦ ʚʢʣʘʜʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʳʨʘʞʝʥʠʝʤ: 

ὊὒȟὌ  ὒ Ⱦ ς Ⱦ ЍὌ  ὒ Ⱦ ς  
ʛʜʝ: 
ὊὒȟὌ  ð ʜʦʣʷ ʩʫʤʤʘʨʥʦʛʦ ʚʢʣʘʜʘ ʦʪ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ L; 
L ð ʜʣʠʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ; 
H ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʘʪʯʠʢʘ ʜʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. 
ɽʩʣʠ ʧʨʠʥʷʪʴ:  

ὊὒȟὌ   πȢωπ 
ʪʦ ʧʦʣʫʯʘʝʤ ʠʥʞʝʥʝʨʥʫʶ ʦʮʝʥʢʫ: 

ὒωπ  τȢρσ  Ὄ 
ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʵʪʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʦʙʲʝʢʪʘ ʢʦʥ-

ʪʨʦʣʷ ʤʘʛʥʠʪʥʳʡ ʧʨʠʸʤʥʠʢ ʥʘʯʠʥʘʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠʥʪʝʛʨʘʣʴʥʳʡ ʦʪʢʣʠʢ ʚʩʸ ʙʦʣʝʝ ʧʨʦʪʷʞʸʥʥʦʡ ʦʙ-
ʣʘʩʪʠ.  

ʅʙʪʱʫʙʚ ʤʧʣʙʤʵʦʧʢ ʙʦʧʥʙʤʡʡ ʡ ʞʹ ʝʧʤʸ ʛ ʡʦʫʞʜʩʙʤʵʦʧʥ ʪʡʜʦʙʤʞ 
ɼʣʷ ʣʦʢʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʜʣʠʥʦʡ l ʦʮʝʥʠʤ ʝʸ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʜʦʣʶ ʚ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʫʥʢʮʠʠ 

ʚʢʣʘʜʘ: 
ὊὰȟὌ   ὰ Ⱦ ς Ⱦ ίήὶὸὌ   ὰ Ⱦ ς  

ʛʜʝ: 
ὊὰȟὌ  ð ʜʦʣʷ ʚʢʣʘʜʘ ʫʯʘʩʪʢʘ ʜʣʠʥʦʡ l; 
l ð ʜʣʠʥʘ ʣʦʢʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʚʜʦʣʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ; 
H ð ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʘʪʯʠʢʘ ʜʦ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. 
ʕʪʘ ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ ʩʪʝʧʝʥʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ. ʏʝʤ ʤʝʥʴʰʝ ʜʣʠʥʘ ʣʦʢʘʣʴʥʦʡ 

ʘʥʦʤʘʣʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʜʘʪʯʠʢʘ, ʪʝʤ ʤʝʥʴʰʫʶ ʜʦʣʶ ʦʥʘ ʟʘʥʠʤʘʝʪ ʚ ʩʫʤʤʘʨʥʦʤ ʦʪʢʣʠ-
ʢʝ. 

ʇʜʩʙʦʡʰʞʦʡʸ ʨʩʞʝʤʧʟʞʦʦʧʢ ʧʯʞʦʣʡ 
ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʦʜʝʣʴ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 
ɺʦ-ʧʝʨʚʳʭ, ʨʝʘʣʴʥʳʡ ʦʙʲʝʢʪ ʥʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʤʝʨʥʦʡ ʣʠʥʠʝʡ ʤʘʛʥʠʪʥʳʭ ʜʠʧʦʣʝʡ. 
ɺʦ-ʚʪʦʨʳʭ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʨʘʩʩʪʦʷʥʠʷ, ʥʦ ʠ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʚ ʧʦʣʝ ɿʝʤʣʠ, 

ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ, ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʠʩʪʦʨʠʠ ʥʘʛʨʫʞʝʥʠʷ ʠ ʣʦʢʘʣʴʥʳʭ 
ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ [5ï8]. 

ɺ-ʪʨʝʪʴʠʭ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʜʝʬʝʢʪ ʠ ʤʘʛʥʠʪʥʘʷ ʘʥʦʤʘʣʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʣʥʦʩʪʴʶ ʵʢʚʠʚʘʣʝʥʪʥʳ-
ʤʠ ʧʦʥʷʪʠʷʤʠ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʸʤ ʧʦʪʝʨʠ ʤʝʪʘʣʣʘ ʤʦʞʝʪ ʜʘʚʘʪʴ ʨʘʟʥʳʡ ʤʘʛʥʠʪʥʳʡ ʦʪʢʣʠʢ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʜʝʬʝʢʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ, ʧʣʘʩʪʠʯʝʩʢʦʡ ʟʦʥʳ, ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 
ʩʦʩʪʦʷʥʠʷ ʜʦʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʘʣʘ [2, 8, 9]. 

ʇʦʵʪʦʤʫ ʧʨʝʜʣʦʞʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ L90 å 4.13H ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʘʷ 
ʬʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ, ʘ ʢʘʢ ʠʥʞʝʥʝʨʥʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʵʬʬʝʢʪʘ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʘʪʯʠʢʦʤ ʠ ʦʙʲʝʢʪʦʤ ʢʦʥʪʨʦʣʷ. 

ʌʰʞʫ ʝʧʨʧʤʦʡʫʞʤʵʦʴʮ ʭʙʣʫʧʩʧʛ  
ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʠʥʫ ʣʦʢʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ, 

ʥʦ ʠ ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʝʸ ʤʘʛʥʠʪʥʳʡ ʦʪʢʣʠʢ. 
ɺ ʦʙʱʝʤ ʚʠʜʝ ʥʘʙʣʶʜʘʝʤʦʩʪʴ ʣʦʢʘʣʴʥʦʡ ʘʥʦʤʘʣʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʬʫʥʢʮʠʷ ʥʝ-

ʩʢʦʣʴʢʠʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ: 
ὊͅέὦίὩὶὺὩὨ  ὪὊͅὰὩὲὫὸὬȟὑͅὨὩὴὸὬȟὑͅύὭὨὸὬȟὑͅίὸὶὩίίȟὑͅάὥὫὲὩὸὭὧȟὛὔὙ 

ʛʜʝ: 
ὊͅὰὩὲὫὸὬ ð ʜʦʣʷ ʘʥʦʤʘʣʠʠ ʧʦ ʜʣʠʥʝ ʚ ʬʫʥʢʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʚʢʣʘʜʘ; 
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ὑͅὨὩὴὸὬ ð ʚʣʠʷʥʠʝ ʛʣʫʙʠʥʳ ʜʝʬʝʢʪʘ; 
ὑͅύὭὨὸὬ ð ʚʣʠʷʥʠʝ ʰʠʨʠʥʳ ʜʝʬʝʢʪʘ; 

ὑͅίὸὶὩίί ð ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ; 
ὑͅάὥὫὲὩὸὭὧ ð ʚʣʠʷʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʘʪʝʨʠʘʣʘ; 

ὛὔὙ ð ʦʪʥʦʰʝʥʠʝ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ ʢ ʰʫʤʫ ʠ ʬʦʥʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʨʘʟʜʝʣʠʪʴ ʜʚʝ ʟʘʜʘʯʠ: 

¶ ʦʮʝʥʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʩʠʛʥʘʣʘ ʧʨʠ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʦʙʲʝʢʪʘ; 

¶ ʦʮʝʥʢʫ ʬʠʟʠʯʝʩʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʬʝʢʪʘ ʠʣʠ ʟʦʥʳ ʥʘʧʨʷʞʝʥʠʡ. 
ɻʴʛʧʝʴ 
ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʞʝʥʝʨʥʘʷ ʤʦʜʝʣʴ ʚʣʠʷʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʘʩʩʠʚʥʳʤ ʤʘʛʥʠʪʥʳʤ 

ʧʨʠʸʤʥʠʢʦʤ ʠ ʬʝʨʨʦʤʘʛʥʠʪʥʳʤ ʦʙʲʝʢʪʦʤ ʢʦʥʪʨʦʣʷ ʥʘ ʭʘʨʘʢʪʝʨ ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʩʠʛʥʘʣʘ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʘʤʧʣʠʪʫʜʘ ʧʦʣʷ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʫʙʳ-

ʚʘʝʪ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʧʦ ʜʠʧʦʣʴʥʦʤʫ ʟʘʢʦʥʫ. ɼʣʷ ʧʨʦʪʷʞʸʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠʟʤʝʨʷʝʤʳʡ ʩʠʛʥʘʣ ʬʦʨʤʠʨʫʝʪ-
ʩʷ ʩʫʤʤʦʡ ʚʢʣʘʜʦʚ ʦʪ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʢʦʚ ʦʙʲʝʢʪʘ. 

ʅʘ ʦʩʥʦʚʝ ʫʧʨʦʱʸʥʥʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʚʚʝʜʸʥ ʧʘʨʘʤʝʪʨ L90, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʵʬʬʝʢʪʠʚʥʫʶ 
ʜʣʠʥʫ ʫʯʘʩʪʢʘ ʦʙʲʝʢʪʘ, ʬʦʨʤʠʨʫʶʱʝʛʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʤʘʛʥʠʪʥʦʛʦ ʦʪʢʣʠʢʘ. ʇʦʣʫʯʝʥʥʘʷ ʦʮʝʥʢʘ L90 å 
4H ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ, ʥʦ ʥʝ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʫʥʠʚʝʨ-
ʩʘʣʴʥʘʷ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʨʫʙʦʧʨʦʚʦʜʘ.  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʥʘʯʘʣʴʥʘʷ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟ-
ʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʝʩʢʦʥʪʘʢʪʥʳʭ ʤʘʛʥʠʪʥʳʭ ʤʝʪʦʜʦʚ ʠ ʨʘʟʨʘʙʦʪʢʠ ʢʨʠʪʝʨʠʝʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 
ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ ʨʘʟʣʠʯʥʦʛʦ ʤʘʩʰʪʘʙʘ. 
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ǯǟǦǯǟǠǭǱǩǟ ǰǧǰǱǤǫǺ ǟǡǱǭǫǟǱǧǶǤǰǩǭǢǭ 
ǲǮǯǟǡǪǤǬǧǾ ǮǯǭǵǤǰǰǭǫ ǭǮǯǤǰǬǤǬǧǾ 
ǡǭǣǺ 

ǥȄȊȄȆȌȍȁ ǡǿȊȄȏȇȈ ǩȍȌȐȑǿȌȑȇȌȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʐʘʤʰʠʥʘ ʀʨʠʥʘ ɻʝʥʥʘʜʴʝʚʥʘ, 
ʢ.ʧ.ʥ., ʜʦʮʝʥʪ  

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʧʨʝʩʥʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʘ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. ʀʟʫʯʝʥ ʚʦʧʨʦʩ ʨʝʛʫʣʠ-
ʨʦʚʘʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʚʭʦʜʝ ʥʘʩʦʩʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʝʛʦ ʢʦʥʪʨʦʣʷ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤ-
ʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʳʙʨʘʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʳ ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʨʘʩʯʝʪʳ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ, ʦʧʨʝʩʥʝʥʠʝ, ʤʦʨʩʢʘʷ ʚʦʜʘ, ʧʨʝʩʥʘʷ ʚʦʜʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʘʪʯʠʢʠ, 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ɸʉʋ ʊʇ. 
 

DEVELOPMENT OF AN AUTOMATIC CONTROL SYSTEM THE PROCESS OF DESALINATION OF 
WATER 

 
Zheleznov Valery Konstantinovich 

 
Scientific adviser: Shamshina Irina Gennadevna 

 
Abstract: the article discusses the principle of operation of a desalination plant, as well as the technological 
characteristics of the process of desalination of seawater by reverse osmosis. The issue of pressure regulation 
at the inlet of the high-pressure pump in the installation and its control has been studied. To create a set of 
technical means, the necessary control system devices were selected and the necessary calculations were 
carried out.  
Key words: reverse osmosis, desalination, seawater, fresh water, automation, sensors, automatic control, 
automated process control system. 

 
ʏʠʩʪʘʷ ʧʨʝʩʥʘʷ ʚʦʜʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ XXI ʚʝʢʘ. ɿʘʛʨʷʟʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠ-

ʪʴʝʚʦʡ ʚʦʜʳ, ʩʥʠʞʝʥʠʝ ʝʸ ʢʘʯʝʩʪʚʘ, ʜʝʛʨʘʜʘʮʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 
ï ʚʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʭʚʘʪʢʝ ʧʨʝʩʥʦʡ ʚʦʜʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ 
ʷʚʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ. 

ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʦʢʦʣʦ ʧʷʪʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʧʨʦʞʠʚʘʝʪ ʚ ʨʘʡʦʥʘʭ ʩ ʤʘ-
ʣʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ. ʆʢʦʣʦ 60% ʪʝʨʨʠʪʦʨʠʡ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢ ʧʨʝʩʥʦʡ ʚʦʜʝ, ʯʪʦ ʚʳ-
ʟʳʚʘʝʪ ʧʨʦʙʣʝʤʳ ʩ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʳʤ ʠ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ [1, c. 84]. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʥʝʜʦʩʪʘʪʢʘ 
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ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʚ ʤʠʨʝ ʫʩʪʘʥʦʚʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʨʠʥʮʠʧʝ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ. 
ʅʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʭʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʠ ʩʠʣʴʥʳʤ ʚʣʠʷ-
ʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ.  

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ 
ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʦʡ, 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʜʝʨʞʘʥʠʷ ʫʨʦʚʥʷ ʚ ʥʘʢʦʧʠʪʝʣʴʥʦʤ ʙʘʢʝ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʧʝʨʤʝʘʪʘ ʠ ʜʠʘʛʥʦʩʪʠ-
ʢʠ ʘʚʘʨʠʡʥʳʭ ʨʝʞʠʤʦʚ. 

ʊʝʭʥʦʣʦʛʠʷ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʜʣʷ ʦʧʨʝʩʥʝʥʠʷ ʤʦʨʩʢʦʡ ʚʦʜʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʦʜʘ ʧʦʜ 
ʜʘʚʣʝʥʠʝʤ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʤʝʣʴʯʘʡʰʠʝ ʬʠʣʴʪʨʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʦʣʝʡ ʩʪʘʥʦʚʠʪʩʷ 
ʦʯʝʥʴ ʥʠʟʢʠʤ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʞʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʤʘʣʦʤ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʠ ʥʘ ʨʝʘʛʝʥʪʘʭ. 
ʆʩʥʦʚʥʦʡ ʥʝʜʦʩʪʘʪʦʢ ʚ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ ʤʝʤʙʨʘʥʥʳʭ ʬʠʣʴʪʨʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦ ʤʥʦ-
ʛʠʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ [1, c. 86]. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʉʡʪ. 1. ʈʩʡʦʯʡʨ ʩʙʚʧʫʴ ʬʪʫʙʦʧʛʣʡ ʧʚʩʙʫʦʧʜʧ ʧʪʥʧʪʙ 

 

ʅʘʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ [2] ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʩʪʘʥʦʚʢʠ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 2.  

ʉʠʩʪʝʤʘ ʦʧʨʝʩʥʝʥʠʷ ʚʦʜʳ ʩʦʜʝʨʞʠʪ ʬʠʣʴʪʨ 1, ʩʥʘʙʞʝʥʥʳʡ ʨʝʜʫʢʮʠʦʥʥʳʤ ʢʣʘʧʘʥʦʤ 2 ʠ ʜʘʪʯʠ-
ʢʦʤ ʜʘʚʣʝʥʠʷ 29. ʅʘ ʚʳʭʦʜʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 3 ʬʠʣʴʪʨʘ ʫʩʪʘʥʦʚʣʝʥ ʨʝʛʫʣʠʨʫʶʱʠʡ ʢʣʘʧʘʥ ʩ ʵʣʝʢʪʨʦ-
ʧʨʠʚʦʜʦʤ 4, ʜʘʪʯʠʢ ʤʫʪʥʦʩʪʠ 28 ʠ ʜʘʪʯʠʢ pH 32. ʊʨʫʙʦʧʨʦʚʦʜ 3 ʩʦʝʜʠʥʝʥ ʩ ʨʝʟʝʨʚʫʘʨʦʤ 5, ʩʥʘʙʞʝʥʥʳʤ 
ʪʨʫʙʦʧʨʦʚʦʜʦʤ 6 ʜʣʷ ʚʳʭʦʜʘ ʚʦʟʜʫʭʘ, ʜʘʪʯʠʢʦʤ ʫʨʦʚʥʷ 22 ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 7 ʜʣʷ ʚʳʭʦʜʘ ʚʦʜʳ, ʥʘ ʢʦ-
ʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥ ʥʘʩʦʩ 8, ʧʦ ʦʙʘ ʢʦʥʮʘ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ ʜʘʪʯʠʢʠ ʜʘʚʣʝʥʠʷ 23 ʠ 24. ʅʘʛʥʝʪʘ-
ʪʝʣʴʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ 9 ʥʘʩʦʩʘ 8 ʩʦʦʙʱʝʥ ʩ ʦʙʨʘʪʥʦʦʩʤʦʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ 10, ʩʥʘʙʞʝʥʥʳʤ ʪʨʫʙʦ-
ʧʨʦʚʦʜʦʤ 11 ʜʣʷ ʩʣʠʚʘ ʢʦʥʮʝʥʪʨʘʪʘ, ʜʘʪʯʠʢʦʤ ʜʘʚʣʝʥʠʷ 25 ʥʘ ʥʸʤ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 12 ʜʣʷ ʩʣʠʚʘ 
ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʳ ʩ ʜʘʪʯʠʢʘʤʠ ʨʘʩʭʦʜʘ 26 ʠ ʩʦʣʸʥʦʩʪʠ 27. ʊʨʫʙʦʧʨʦʚʦʜ 11 ʩʦʦʙʱʝʥ ʩ ʚʦʜʦʟʘʙʦʨʥʳʤ 
ʫʩʪʨʦʡʩʪʚʦʤ 13, ʚʳʧʦʣʥʝʥʥʦʤ ʚ ʚʠʜʝ ʩʪʨʫʡʥʦʛʦ ʥʘʩʦʩʘ, ʠ ʯʝʨʝʟ ʪʨʫʙʦʧʨʦʚʦʜ 14 ʩ ʚʦʜʦʚʦʟʜʫʰʥʳʤ 
ʵʞʝʢʪʦʨʦʤ 15. ʊʨʫʙʦʧʨʦʚʦʜ 11 ʩʥʘʙʞʝʥ ʧʘʪʨʫʙʢʦʤ 16 ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʢʣʘʧʘʥʦʤ 17. ɺʦʜʦʚʦʟʜʫʰ-
ʥʳʡ ʵʞʝʢʪʦʨ 15 ʩʥʘʙʞʝʥ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 18 ʜʣʷ ʚʭʦʜʘ ʚʦʟʜʫʭʘ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʤ 19 ʩ ʜʘʪʯʠʢʦʤ ʜʘʚʣʝ-
ʥʠʷ 31 ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʬʠʣʴʪʨ 1 ʩ ʜʘʪʯʠʢʦʤ ʫʨʦʚʥʷ  30. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ (ʨʠʩ. 3). 

ʇʦ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ [3, ʩ. 94] ʠ [4, c. 424] ʨʘʩʩʯʠʪʘʥʳ ʬʫʥʢʮʠʠ ʢʘʞʜʦʛʦ ʟʚʝʥʘ ʦʙʦʠʭ 
ʢʦʥʪʫʨʦʚ. ʅʘʩʪʨʦʝʥʳ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʳ. ʉʥʷʪʳ ʧʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 

ʇʨʷʤʦʡ ʢʘʥʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʩ 
ʪʨʘʥʩʧʦʨʪʥʳʤ ʟʘʧʘʟʜʳʚʘʥʠʝʤ. ʅʝʦʙʭʦʜʠʤʘʷ ʫʩʪʘʚʢʘ ʜʘʚʣʝʥʠʷ ʠʣʠ ʫʨʦʚʥʷ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʬʘʢʪʠʯʝ-
ʩʢʠʤ ʟʥʘʯʝʥʠʝʤ, ʧʦʣʫʯʝʥʥʳʤ ʯʝʨʝʟ ʜʘʪʯʠʢ ʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʇʦʣʫʯʝʥʥʘʷ ʦʰʠʙʢʘ ʧʦʜʘʸʪʩʷ ʚ ʇʀɼ-
ʨʝʛʫʣʷʪʦʨ. ɼʘʣʝʝ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʚʩʝ ʟʚʝʥʴʷ, ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʷʝʪʩʷ ʠ ʩʥʦʚʘ ʩʯʠʪʳʚʘʝʪʩʷ ʜʘʪʯʠʢʦʤ. ʕʤ-
ʧʠʨʠʯʝʩʢʠʤ ʧʫʪʸʤ ʧʦʜʦʙʨʘʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ. 
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ɻʨʘʬʠʢʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʘʚʣʝʥʠʷ ʠ ʫʨʦʚʥʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ  ,  . 
 

 
ʉʡʪ. 4. ʈʞʩʞʮʧʝʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʝʙʛʤʞʦʡʸ 

 

 
ʉʡʪ. 5. ʈʞʩʞʮʧʝʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʬʩʧʛʦʸ 

 

ɼʘʥʥʳʝ ʛʨʘʬʠʢʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʤʦʜʝʨʥʠʟʘ-
ʮʠʠ ʤʘʣʳʭ ʦʧʨʝʩʥʠʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ. 
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ʚ ʥʘʧʦʨʥʦʤ ʷʱʠʢʝ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  2015.  ˉ 8-1. ʉ. 93-98. 

4. ɼʘʜʝʥʢʦʚ ɼ.ɸ., ɹʝʣʴʢʝʚʠʯ ʂ.ʉ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʟʣʘ ʦʙʨʘʪʥʦʛʦ ʦʩʤʦʩʘ ʚʦʜʦʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʡ 
ʫʩʪʘʥʦʚʢʠ // ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ : ʄʘʪʝʨʠʘʣʳ 
ʚʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. - ʇʝʨʤʴ: ʇʝʨʤʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2020. ï ʉ. 423-429.  
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ǲǣǩ 669:004 

ǱǤǴǬǧǶǤǰǩǧǤ ǟǰǮǤǩǱǺ ǵǧǳǯǭǡǭǢǭ 
ǫǭǬǧǱǭǯǧǬǢǟ ǫǤǱǟǪǪǲǯǢǧǶǤǰǩǭǢǭ 
ǮǯǭǧǦǡǭǣǰǱǡǟ ǡ ǯǭǰǰǧǧ 

ǩȍȌȐȑǿȌȑȇȌȄȌȉȍ ǰȍȓȇȞ ǾȏȍȐȊǿȁȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʦʤʘʥʶʢ ʅʘʪʘʣʴʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʤʝ-
ʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʦʩʩʠʠ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
ʧʘʨʘʤʝʪʨʦʚ, ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ 
ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʚʳʰʘʝʪ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʨʦʩʪʦʝʚ ʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 
ʃʤʷhʞʛʴʞ ʪʤʧʛʙ: ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʡ ʢʦʥʪʨʦʣʴ. 
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ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʪʝʨʠʘʣʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʵʥʝʨʛʝ-
ʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ. ɺʳʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʤʝʪʘʣʣʫʨʛʠʯʝ-
ʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʯʝʩʪʚʘ ʩʳʨʴʷ, ʪʝʤʧʝ-
ʨʘʪʫʨʥʳʭ ʨʝʞʠʤʦʚ, ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 
ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʈʦʩʩʠʠ 
ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʥʦʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʦʙʦ-
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ʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉʦʛʣʘʩʥʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩ-
ʣʠ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ [1]. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʠʬʨʦʚʳʝ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʥʝ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʫʧʨʘʚ-
ʣʝʥʠʷ, ʘ ʢʘʢ ʯʘʩʪʴ ʪʝʭʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʘʣʣʫʨʛʠ-
ʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʤʝ-
ʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ. 

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʚʢʣʶʯʘʶʱʠʭ ʧʦʜʛʦʪʦʚʢʫ ʩʳʨʴʷ, ʧʣʘʚʢʫ, ʦʙʨʘʙʦʪʢʫ ʤʝʪʘʣʣʘ, ʧʨʦʢʘʪʢʫ, ʪʝʨʤʠʯʝʩʢʫʶ ʦʙ-
ʨʘʙʦʪʢʫ, ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʦʪʛʨʫʟʢʫ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʦʙʲʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʪʨʘʜʠʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʴ ʵʪʠʭ ʜʘʥʥʳʭ ʬʠʢʩʠʨʫʝʪʩʷ 
ʨʘʟʨʦʟʥʝʥʥʦ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʦʧʝʨʘʪʠʚʥʫʶ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʎʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʧʦʟ-
ʚʦʣʷʝʪ ʦʙʲʝʜʠʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʘʥʘʣʠʟʘ 
ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʨʠʥʷʪʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʜʘʪʯʠʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʥʪʨʦʣʣʝʨʳ, ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʳ ʚʠ-
ʟʫʘʣʠʟʘʮʠʠ, ʙʘʟʳ ʜʘʥʥʳʭ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʠ ʩʨʝʜʩʪʚʘ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥ-
ʪʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʪʝʤʧʝʨʘʪʫʨʝ, ʜʘʚʣʝʥʠʠ, ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ, ʫʨʦʚʥʝ ʚʠʙ-
ʨʘʮʠʠ, ʨʘʙʦʪʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʨʘʩʭʦʜʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʩʪʦʝʚ ʠ ʩʦʩʪʦʷʥʠʠ ʦʪ-
ʜʝʣʴʥʳʭ ʫʟʣʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦ-
ʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɼʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʩʪʦʠ ʧʨʦ-
ʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʧʝʯʝʡ, ʢʨʘʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʧʨʠʚʦʜʷʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʦʪʝʨʷʤ. ʄʦʥʠʪʦʨʠʥʛ ʚʠʙʨʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʜʰʠʧʥʠʢʦʚ, ʥʘʛʨʫʟʢʠ ʧʨʠʚʦʜʦʚ ʠ 
ʯʘʩʪʦʪʳ ʘʚʘʨʠʡʥʳʭ ʦʩʪʘʥʦʚʦʢ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʧʨʠʟʥʘʢʠ ʠʟʥʦʩʘ ʜʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʦʪ-
ʢʘʟʦʚ [2, ʩ. 84]. 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ɺ ʤʝʪʘʣʣʫʨʛʠʠ ʢʘʯʝʩʪʚʦ ʧʨʦ-
ʜʫʢʮʠʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʦʙʣʶʜʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ, ʚʨʝʤʝʥʥʳʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘ-
ʙʦʪʢʠ ʤʝʪʘʣʣʘ. ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʫʭʫʜʰʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʤʝʪʘʣʣʘ, ʩʥʠ-
ʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠʣʠ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ʜʝʬʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʮʠʬʨʦʚʦʡ ʢʦʥʪʨʦʣʴ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʜʦʣʠ ʙʨʘʢʘ. 

ʊʨʝʪʴʠʤ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʵʥʝʨʛʦʝʤʢʠʤ, ʧʦʵʪʦʤʫ ʢʦʥʪʨʦʣʴ ʨʘʩʭʦʜʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ, ʚʦʜʳ ʠ ʜʨʫʛʠʭ 
ʨʝʩʫʨʩʦʚ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʥʦ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʉʠʩʪʝʤʘ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 
ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʨʘʩʭʦʜʦʤ ʵʥʝʨʛʠʠ, ʩʨʘʚʥʠʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʚʳʷʚʣʷʪʴ ʧʨʠʯʠʥʳ ʦʪʢʣʦʥʝʥʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨ-
ʛʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ [3, ʩ. 112]. 

ʏʝʪʚʝʨʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʢʦʥʪʨʦʣʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʘʣʣʫʨʛʠʯʝ-
ʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʟʤʝʨʦʚ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ. ɺʢʣʶʯʝʥʠʝ 
ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʚ ʦʙʱʫʶ ʮʠʬʨʦʚʫʶ ʩʠʩʪʝʤʫ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʠʪʦʛʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʘʥʘʣʠʟʘ ʧʨʠ-
ʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 
ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ (ʪʘʙʣ. 1). 

ɼʘʥʥʳʝ ʪʘʙʣ. 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʦʭʚʘʪʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʪʝʭʥʠ-
ʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʥʦ ʠ ʚʝʩʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʢʦʥʪʫʨ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʝʨʝʡʪʠ ʦʪ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʫʞʝ ʚʦʟʥʠʢʰʠʝ ʧʨʦʙʣʝʤʳ ʢ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʦʪʢʣʦʥʝʥʠʡ ʠ ʧʣʘ-
ʥʠʨʦʚʘʥʠʶ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 
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ʋʙʚʤʡʯʙ 1 
ʇʪʦʧʛʦʴʞ ʚʤʧʣʡ ʯʡʭʩʧʛʧʜʧ ʥʧʦʡʫʧʩʡʦʜʙ ʥʞʫʙʤʤʬʩʜʡʰʞʪʣʧʜʧ ʨʩʧʡʠʛʧʝʪʫʛʙ 

ɺʤʧʣ ʥʧʦʡʫʧʩʡʦʜʙ ʃʧʦʫʩʧʤʡʩʬʞʥʴʞ ʨʙʩʙʥʞʫʩʴ 
ʇʟʡʝʙʞʥʴʢ ʫʞʮʦʡʰʞʪʣʡʢ  

ʩʞʠʬʤʵʫʙʫ 

ʆʙʦʨʫʜʦʚʘʥʠʝ 
ʚʠʙʨʘʮʠʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʛʨʫʟʢʘ 

ʧʨʠʚʦʜʦʚ, ʧʨʦʩʪʦʠ 
ʩʥʠʞʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʧʦʚʳ-
ʰʝʥʠʝ ʛʦʪʦʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 
ʪʝʤʧʝʨʘʪʫʨʘ, ʩʢʦʨʦʩʪʴ, ʜʘʚʣʝ-
ʥʠʝ, ʨʝʞʠʤ ʦʙʨʘʙʦʪʢʠ 

ʩʪʘʙʠʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʛʦ ʮʠʢʣʘ 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ 
ʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ, 
ʚʦʜʳ, ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ 

ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ 

ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 
ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʠ-
ʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʜʝʬʝʢʪʳ ʧʦ-

ʚʝʨʭʥʦʩʪʠ 

ʩʦʢʨʘʱʝʥʠʝ ʙʨʘʢʘ ʠ ʧʦʚʳʰʝʥʠʝ 
ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʘʯʝʩʪʚʘ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 
ʦʙʲʝʤ ʚʳʧʫʩʢʘ, ʚʳʧʦʣʥʝʥʠʝ 
ʧʣʘʥʘ, ʟʘʛʨʫʟʢʘ ʤʦʱʥʦʩʪʝʡ 

ʧʦʚʳʰʝʥʠʝ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ 

 
ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʥʪʝʛʨʘʮʠʷ ʮʠʬʨʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʨʝʤʦʥʪʥʳʝ 
ʨʘʙʦʪʳ ʯʘʩʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʢʘʣʝʥʜʘʨʥʦʤʫ ʛʨʘʬʠʢʫ ʠʣʠ ʧʦʩʣʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʘ. ʆʜʥʘʢʦ ʮʠʬʨʦ-
ʚʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʡʪʠ ʢ ʦʙʩʣʫʞʠʚʘʥʠʶ ʧʦ ʬʘʢʪʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ 
ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʢʘʟʘ ʥʘʯʠʥʘʝʪ ʚʦʟʨʘʩʪʘʪʴ. 

ɺʥʝʜʨʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʦʠ, ʧʦʚʳ-
ʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʘʚʘʨʠʡʥʦʝ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ 
ʠʩʧʦʣʴʟʫʝʪ ʥʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʦʪʢʘʟʦʚ. ɺ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʢʘʪʥʳʭ ʢʣʝʪʝʡ, ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʨʝʜʫʢʪʦʨʦʚ, ʥʘʩʦ-
ʩʦʚ, ʚʝʥʪʠʣʷʪʦʨʦʚ, ʧʝʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ. 

ɺʘʞʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ 
ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɽʩʣʠ ʜʘʪʯʠʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʝʧʨʘʚʠʣʴʥʦ, ʜʘʥʥʳʝ ʧʦʩʪʫʧʘʶʪ ʩ ʟʘʜʝʨʞʢʘʤʠ ʠʣʠ ʥʝ 
ʧʨʦʭʦʜʷʪ ʧʨʦʚʝʨʢʫ ʥʘ ʢʦʨʨʝʢʪʥʦʩʪʴ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʰʠʙʦʯʥʳʤʠ. 
ʇʦʵʪʦʤʫ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʚʥʠʤʘʥʠʝ ʢʘʣʠʙʨʦʚʢʝ ʠʟʤʝʨʠ-
ʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ, ʨʝʛʣʘʤʝʥʪʘʤ ʧʨʦʚʝʨʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʟʘʱʠʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʘʥʘʣʦʚ 
ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

ɽʱʝ ʦʜʥʠʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. 
ʅʘ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ, 
ʯʪʦ ʫʩʣʦʞʥʷʝʪ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʫʨʘ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʦ ʦʩʫ-
ʱʝʩʪʚʣʷʪʴʩʷ ʧʦʵʪʘʧʥʦ: ʩʥʘʯʘʣʘ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʭ ʫʯʘʩʪʢʘʭ, ʟʘʪʝʤ ʥʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 
ʠ, ʥʘʢʦʥʝʮ, ʥʘ ʫʨʦʚʥʝ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʥʠʞʘʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʨʠʩʢʠ ʠ 
ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʧʦʚʳʰʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʫʢʦʚʦʜʠʪʝʣʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʧʦʣʫʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʜʝʪʴ ʥʝ ʪʦʣʴʢʦ 
ʠʪʦʛʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʥʦ ʠ ʧʨʠʯʠʥʳ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʘ ʚʳʧʫʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷ-
ʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʨʳʥʦʯʥʳʤ ʩʧʨʦʩʦʤ, ʥʦ ʠ ʩ ʨʦʩʪʦʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʥʘʣʘʜʦʢ, ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 
ʤʝʣʢʠʭ ʦʩʪʘʥʦʚʦʢ, ʦʪʢʣʦʥʝʥʠʷʤʠ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʘʛʨʫʟʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʥʘʢʦʧ-
ʣʝʥʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʥʦʨʤʘʪʠʚʳ ʨʘʩʭʦʜʘ ʨʝʩʫʨʩʦʚ, ʨʘʩʩʯʠʪʳʚʘʪʴ ʧʦʪʨʝʙ-
ʥʦʩʪʴ ʚ ʨʝʤʦʥʪʘʭ, ʧʣʘʥʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦ-
ʧʨʠʷʪʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʧʨʠʷʪʠʝ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʫʶ ʩʠʩʪʝʤʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʚʥʝʜʨʝʥʠʝ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʨʷʜʘ ʧʨʦʙʣʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 
ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʩʥʘʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ, ʨʠʩʢ ʥʝʩʦʛʣʘ-
ʩʦʚʘʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʣʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʟʘʱʠʪʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʮʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʜʘʶʪ ʨʝʟʫʣʴʪʘʪʘ ʙʝʟ ʠʟʤʝ-
ʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʥʝ ʪʦʣʴʢʦ ʩʦʙʠʨʘʪʴʩʷ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʮʠʬʨʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʝ-
ʩʦʦʙʨʘʟʥʦ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ. ɺʦ-ʧʝʨʚʳʭ, ʧʦʢʘʟʘʪʝʣʠ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʷʟʘ-
ʥʳ ʩ ʢʣʶʯʝʚʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʨʝʛʫʣʷʨʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. ɺ-ʪʨʝʪʴʠʭ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ 
ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʤʦʥʪʦʚ, ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳ-
ʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʚʘʞ-
ʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʢʘʯʝʩʪʚʘ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɽʛʦ ʧʨʠʤʝ-
ʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʨʘʩʭʦʜ ʨʝʩʫʨʩʦʚ 
ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʚ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 
ʠʥʪʝʛʨʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʩʠʩʪʝʤʦʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʮʠʬʨʦʚʦʡ ʤʦʥʠʪʦʨʠʥʛ ʥʝ ʟʘʤʝʥʷʝʪ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥ-
ʮʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʘ ʫʩʠʣʠʚʘʝʪ ʠʭ. ʆʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʞʝʥʝʨʘʤ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʙʦʣʝʝ ʪʦʯʥʫʶ ʠ 
ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʣʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰ-
ʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʧʦ-
ʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʈʘʩʧʦʨʷʞʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28.12.2022 ˉ 4260-ʨ çʆʙ ʫʪʚʝʨ-

ʞʜʝʥʠʠ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 
2030 ʛʦʜʘè. 
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ǮǯǭǤǩǱǧǯǭǡǟǬǧǤ ǧ ǯǟǦǯǟǠǭǱǩǟ 
ǧǬǱǤǪǪǤǩǱǲǟǪǻǬǭǨ ǧǬǱǤǢǯǧǯǭǡǟǬǬǭǨ 
ǮǪǟǱǳǭǯǫǺ ǫǭǠǧǪǻǬǭǰǱǧ Ǭǟ ǭǰǬǭǡǤ 
ǧǰǩǲǰǰǱǡǤǬǬǭǢǭ ǧǬǱǤǪǪǤǩǱǟ ǣǪǾ 
ǟǡǱǭǰǱǯǟǴǭǡǟǬǧǾ* ǮǭǫǭǸǧ Ǭǟ ǣǭǯǭǢǤ* 
ǲǮǯǟǡǪǤǬǧǾ ǦǟǮǟǰǬǺǫǧ ǶǟǰǱǾǫǧ ǧ 
ǟǬǟǪǧǦǟ ǣǭǯǭǥǬǭ-ǱǯǟǬǰǮǭǯǱǬǺǴ 
ǮǯǭǧǰǷǤǰǱǡǧǨ ǡ ǲǰǪǭǡǧǾǴ ǲǫǬǭǢǭ 
Ǣǭǯǭǣǟ 

ǟȊț-Ƿǿȋȇ ǫ,Ǿ,* 
ǟȊț-ȔǿȈȑȇ ǧ,ǟ. 

ʤʘʛʠʩʪʨʘʥʪʳ  
ʌɻɹʆʋ ɺʆ çʊʶʤʝʥʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, ʛ.ʊʶʤʝʥʴ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ɼʘʥʠʣʦʚ ʆ.ʌ.,  
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ʀʉʊ, ʜ.ʪ.ʥ., ʊʀʋ, ʛ.ʊʶʤʝʥʴ 

 

ɹʦʦʧʫʙʯʡʸ: ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʘʨʭʠʪʝʢʪʫʨʥʦʝ ʦʧʠ-
ʩʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ çCarivoè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘ-
ʥʠʷ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʚ ʢʦʥʪʝʢʩʪʝ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ʇʣʘʪʬʦʨʤʘ ʦʙʲʝʜʠʥʷʝʪ ʢʣʶʯʝʚʳʝ ʤʦʜʫ-
ʣʠ, ʪʘʢʠʝ ʢʘʢ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʝ, ʧʦʤʦʱʴ ʥʘ ʜʦʨʦʛʝ, ʤʘʨʢʝʪʧʣʝʡʩ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʫʧʨʘʚʣʝʥʠʝ ʟʘʧʠʩʷʤʠ 
ʚ ʘʚʪʦʩʝʨʚʠʩʳ, ʘ ʪʘʢʞʝ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʦʪ ʜʦʨʦʞʥʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʸʥ ʢʨʠʪʠ-
ʯʝʩʢʠʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʨʦʟʥʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʨʳʥʢʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʫʩʣʫʛ ʠ ʦʙʦʩʥʦʚʘʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ ʝʜʠʥʫʶ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʫʶ ʵʢʦʩʠʩʪʝʤʫ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʨʭʠʪʝʢʪʫʨʥʳʝ 
ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʪʝʢʝ React.js / Express.js / MySQL, ʠ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ 
ʧʨʠʥʮʠʧʳ ʚʥʝʜʨʝʥʠʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʝʥ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʧʦʣʫʯʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʫʩʣʫʛ ʠ ʩʫ-
ʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʚ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʵʢʦʩʠʩʪʝʤʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʤʥʳʡ ʛʦʨʦʜ, ʮʠʬʨʦʚʘʷ ʧʣʘʪʬʦʨʤʘ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʘʚ-
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ʪʦʩʪʨʘʭʦʚʘʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʦʮʝʥʢʘ ʫʱʝʨʙʘ ɼʊʇ, ʟʘʧʘʩʥʳʝ ʯʘʩʪʠ, ʧʦʤʦʱʴ ʥʘ ʜʦʨʦʛʝ, ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ.  
 

DESIGN AND DEVELOPMENT OF AN INTELLIGENT INTEGRATED MOBILITY PLATFORM BASED ON 
ARTIFICIAL INTELLIGENCE FOR CAR INSURANCE, ROADSIDE ASSISTANCE, SPARE PARTS 

MANAGEMENT, AND ROAD ACCIDENT ANALYSIS IN A SMART CITY ENVIRONMENT 
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Abstract This article presents the conceptual justification and architectural description of the integrated digital 
platform ñCarivo,ò designed for comprehensive car owner services within the ñsmart cityò concept. The platform 
integrates key modules such as car insurance, roadside assistance, a spare parts marketplace, car service 
appointment management, and an innovative system for intelligent damage assessment from road accidents 
(DTAs) using computer vision. The work conducts a critical analysis of existing fragmented solutions in the 
automotive services market and justifies the need for their integration into a single, synergistic ecosystem. Ar-
chitectural solutions based on the React.js / Express.js / MySQL technology stack are presented, and the prin-
ciples of implementing machine learning models to optimize vehicle service processes are described in detail. 
The research results demonstrate that the proposed approach can significantly reduce usersô time spent on 
obtaining specialized services and substantially lower transactional costs in the urban transport ecosystem. 

Keywords: smart city, digital platform, intelligent transport systems, car insurance, computer vision, DTA 
damage assessment, spare parts, roadside assistance, artificial intelligence, digital transformation. 

 
ʂʦʥʮʝʧʮʠʷ çʫʤʥʦʛʦ ʛʦʨʦʜʘè (Smart City) ʘʢʪʠʚʥʦ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʠ ʚʟʘʠ-

ʤʦʩʚʷʟʘʥʥʦʩʪʠ ʛʦʨʦʜʩʢʠʭ ʩʝʨʚʠʩʦʚ. ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʢ ʦʜʥʘ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʦʜ-
ʩʠʩʪʝʤ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʧʝʨʝʞʠʚʘʝʪ ʛʣʫʙʦʢʫʶ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʛʜʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʦʜʝʣʠ 
ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʧʦʩʪʝʧʝʥʥʦ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʧʣʘʪʬʦʨʤʝʥʥʳʤ ʨʝʰʝʥʠʷʤ, ʠʥʪʝʛʨʠʨʫʶ-
ʱʠʤ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʫʩʣʫʛʠ ʚ ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ [1]. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʷʚʣʝʥʠʝ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʘʛʨʝʛʘʪʦʨʦʚ ʩʪʨʘʭʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʚʳʟʦʚʘ ʵʚʘʢʫʘʪʦʨʘ 
ʠʣʠ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʦʚ ʘʚʪʦʟʘʧʯʘʩʪʝʡ, ʩʠʩʪʝʤʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʩʝʨʚʠʩʦʚ ʦʩʪʘʸʪʩʷ ʥʝʨʝʰʸʥʥʦʡ ʟʘʜʘ-
ʯʝʡ ʢʘʢ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ, ʪʘʢ ʠ ʚ ʧʨʠʢʣʘʜʥʦʤ ʘʩʧʝʢʪʘʭ [2].  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. ɺʦ-ʧʝʨʚʳʭ, ʬʨʘʛʤʝʥ-
ʪʘʮʠʷ ʨʳʥʢʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʫʩʣʫʛ ʧʨʠʚʦʜʠʪ ʢ ʚʳʩʦʢʠʤ ʪʨʘʥʟʘʢʮʠʦʥʥʳʤ ʠʟʜʝʨʞʢʘʤ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦ-
ʚʘʪʝʣʷʤ ʧʨʠʭʦʜʠʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʤʥʦʞʝʩʪʚʦʤ ʥʝʟʘʚʠʩʠʤʳʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʨʘʭʦʚ-
ʢʠ, ʧʦʠʩʢʘ ʟʘʧʯʘʩʪʝʡ, ʦʙʨʘʱʝʥʠʷ ʟʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʤʦʱʴʶ ʠʣʠ ʦʬʦʨʤʣʝʥʠʷ ɼʊʇ [3]. ɺʦ-ʚʪʦʨʳʭ, ʩʫʱʝ-
ʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʪʨʘʭʦʚʳʤʠ ʢʦʤʧʘʥʠʷʤʠ 
ʠ ʘʚʪʦʩʝʨʚʠʩʘʤʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʨʫʯʥʦʛʦ ʪʨʫʜʘ ʵʢʩʧʝʨʪʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢʠ 
ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʙʳʪʢʦʚ ʠ ʩʦʟʜʘʸʪ ʨʠʩʢʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ [4]. ɺ ʪʨʝʪʴʠʭ, ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭ-
ʥʦʣʦʛʠʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦ-
ʚʘʥʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʤʦʤʝʥʪ ʘʚʘʨʠʠ, ʯʪʦ ʤʦʞʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʠʟʤʝʥʠʪʴ 
ʣʦʛʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʘʭʦʚʦʛʦ ʧʨʦʮʝʩʩʘ [5].  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʥʪʝ-
ʛʨʠʨʦʚʘʥʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ çCarivoè, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʝ, ʜʦʨʦʞʥʫʶ 
ʧʦʤʦʱʴ, ʪʦʨʛʦʚʣʶ ʟʘʧʘʩʥʳʤʠ ʯʘʩʪʷʤʠ ʠ ʘʥʘʣʠʪʠʢʫ ɼʊʇ ʚ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ ʵʢʦʩʠʩʪʝʤʫ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʫʶ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʤʥʦʛʦ ʛʦʨʦʜʘ.  

2. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʚ ʢʦʥʮʝʧʮʠʠ ʫʤʥʦʛʦ ʛʦʨʦʜʘ  
ʇʦʥʷʪʠʝ çʫʤʥʳʡ ʛʦʨʦʜè ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʛʦʨʦʜʩʢʘʷ ʩʨʝʜʘ, ʛʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 
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ʪʝʭʥʦʣʦʛʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘʤʠ, 
ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʦʨʦʞʘʥ ʠ ʩʥʠʞʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ [6]. ʊʨʘʥʩʧʦʨʪʥʳʡ ʩʝʢʪʦʨ ʷʚʣʷ-
ʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʦʙʣʘʩʪʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʛʜʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʠʩʪʝʤʳ 
(ʀʊʉ) ʦʭʚʘʪʳʚʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʦʙʱʝʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʢʘʨʰʝʨʠʥʛ, ʧʘʨʢʦʚʢʠ ʠ 
ʚʝʩʴ ʩʧʝʢʪʨ ʫʩʣʫʛ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʯʘʩʪʥʳʭ ʘʚʪʦʤʦʙʠʣʝʡ [7].  

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʩʪʨʦʷʪʩʷ ʥʘ ʧʨʠʥ-
ʮʠʧʘʭ ʤʥʦʛʦʩʪʦʨʦʥʥʠʭ ʨʳʥʢʦʚ, ʩʦʟʜʘʚʘʷ ʮʝʥʥʦʩʪʴ ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝ-
ʣʝʡ: ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʣʫʛ, ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ ʧʣʘʪʬʦʨʤʳ [8]. ɺ ʪʨʘʥʩʧʦʨʪʥʦʤ ʢʦʥʪʝʢʩʪʝ ʵʪʦ ʚʣʘ-
ʜʝʣʴʮʳ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ, 

ʧʦʩʪʘʚʱʠʢʠ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ, ʘʚʪʦʩʝʨʚʠʩʳ ʠ ʩʣʫʞʙʳ ʵʚʘʢʫʘʮʠʠ. ʀʥʪʝʛʨʘʮʠʷ ʵʪʠʭ ʫʯʘʩʪʥʠʢʦʚ ʚ 
ʝʜʠʥʦʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʠ ʫʣʫʯʰʘʝʪ 
ʩʦʧʦʩʪʘʚʠʤʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʡ [3].  

ɺʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʩʢʠʭ ʧʣʘʪʬʦʨʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚ ʨʝ-
ʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ɻʝʦʣʦʢʘʮʠʷ, ʪʝʣʝʤʘʪʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʠʩʪʦʨʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ 
ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ ʫʩʣʫʛ ʠ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ [9]. 
ʉʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʤʦʜʝʣʠ ʪʝʣʝʤʘʪʠʯʝʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ (UBI ð Usage-Based 
Insurance), ʛʜʝ ʩʪʦʠʤʦʩʪʴ ʧʦʣʠʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠʤ ʩʪʠʣʝʤ ʚʦʞʜʝʥʠʷ [10]. ʀʥʪʝʛʨʘʮʠʷ ʪʝʣʝ-
ʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʝʜʠʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩʦʟʜʘʸʪ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʧʦʟʚʦʣʷʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦ-
ʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʸʪʘ ʩʪʨʘʭʦʚʳʭ ʪʘʨʠʬʦʚ, ʚʳʷʚʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘ-
ʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʟʘʧʘʩʥʳʤ ʯʘʩʪʷʤ.  

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʦʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʨʦʜʩʢʦʡ ʤʦ-
ʙʠʣʴʥʦʩʪʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 
(CNN), ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 
ʠʟʦʙʨʘʞʝʥʠʡ, ʯʪʦ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠ-
ʟʳ [5]. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ 
ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʦʙʲʝʜʠʥʷʶʱʠʤ ʜʦʩʪʠʞʝʥʠʷ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʧʦʪʨʝʙʥʦ-
ʩʪʷʤʠ ʩʪʨʘʭʦʚʦʡ ʠ ʘʚʪʦʩʝʨʚʠʩʥʦʡ ʠʥʜʫʩʪʨʠʠ [4].  

3. ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʦʛʨʘʥʠʯʝʥʠʡ  
ʈʳʥʦʢ ʮʠʬʨʦʚʳʭ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʬʨʘʛʤʝʥʪʘʮʠʝʡ. ɸʛʨʝ-

ʛʘʪʦʨʳ ʩʪʨʘʭʦʚʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʨʘʚʥʠʚʘʪʴ ʪʘʨʠʬʳ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʢʚʦʟʥʦʛʦ ʩʦʧʨʦ-
ʚʦʞʜʝʥʠʷ ʧʦʩʣʝ ʦʬʦʨʤʣʝʥʠʷ ʧʦʣʠʩʘ. ʆʥʣʘʡʥ-ʤʘʛʘʟʠʥʳ ʘʚʪʦʟʘʧʯʘʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʠʟʦʣʠʨʦʚʘʥʥʦ 
ʦʪ ʩʝʨʚʠʩʥʳʭ ʠ ʩʪʨʘʭʦʚʳʭ ʫʩʣʫʛ. ʇʨʠʣʦʞʝʥʠʷ ʜʣʷ ʚʳʟʦʚʘ ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʦʛʨʘʥʠʯʝʥʳ ʬʠʢʩʠʨʦ-
ʚʘʥʥʳʤ ʧʝʨʝʯʥʝʤ ʫʩʣʫʛ ʠ ʯʘʩʪʦ ʧʨʠʚʷʟʘʥʳ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʩʪʨʘʭʦʚʦʤʫ ʧʨʦʜʫʢʪʫ [11].  

ʇʨʦʮʝʜʫʨʘ ʦʬʦʨʤʣʝʥʠʷ ɼʊʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ʇʦʩʪʨʘʜʘʚʰʠʡ ʘʚʪʦʚʣʘ-
ʜʝʣʝʮ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ɻʀɹɼɼ, ʩʪʨʘʭʦʚʦʡ ʢʦʤʧʘʥʠʝʡ, ʥʝʟʘʚʠʩʠʤʳʤ 
ʵʢʩʧʝʨʪʦʤ-ʦʮʝʥʱʠʢʦʤ ʠ ʘʚʪʦʩʝʨʚʠʩʦʤ, ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. 
ʎʠʬʨʦʚʠʟʘʮʠʷ ʵʪʦʡ ʮʝʧʦʯʢʠ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʦʩʥʦ-
ʚʝ ʟʘʛʨʫʞʝʥʥʳʭ ʬʦʪʦʛʨʘʬʠʡ, ʤʦʛʣʘ ʙʳ ʢʘʨʜʠʥʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʮʠʢʣ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʙʳʪʢʦʚ [4]. ʄʝʞ-
ʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʨʝʰʝʥʠʷʤ, ʛʜʝ ʢʨʫʧʥʳʝ ʩʪʨʘ-
ʭʦʚʱʠʢʠ ʚ ɽʚʨʦʧʝ ʠ ɸʟʠʠ ʠʥʪʝʛʨʠʨʫʶʪ ʚ ʩʚʦʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʬʫʥʢʮʠʠ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ. 

4. ɸʨʭʠʪʝʢʪʫʨʘ ʧʣʘʪʬʦʨʤʳ çCarivoè  
ʇʣʘʪʬʦʨʤʘ çCarivoè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʫʣʴʥʫʶ, ʤʘʩʰʪʘʙʠʨʫʝʤʫʶ ʠ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ, ʨʘʟʨʘ-

ʙʦʪʘʥʥʫʶ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ɽʸ ʘʨʭʠʪʝʢʪʫʨʘ ʦʩʥʦʚʘʥʘ ʥʘ ʤʠʢʨʦʩʝʨʚʠʩ-
ʥʦʤ ʧʦʜʭʦʜʝ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ [11]. ʆʩʥʦʚʥʳʝ ʤʦʜʫʣʠ ʧʣʘʪʬʦʨʤʳ ʚʢʣʶʯʘʶʪ:  

ʅʧʝʬʤʵ ʙʛʫʧʪʫʩʙʮʧʛʙʦʡʸ: ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ ʠ ʦʬʦʨʤʣʝ-
ʥʠʷ ʩʪʨʘʭʦʚʳʭ ʧʦʣʠʩʦʚ (ʆʉɸɻʆ, ʂɸʉʂʆ) ʦʪ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. ʀʥʪʝʛʨʘʮʠʷ ʩ ʪʝʣʝʤʘʪʠʯʝ-
ʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʘʛʘʪʴ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʘʨʠʬʳ ʥʘ ʦʩʥʦʚʝ ʩʪʠʣʷ ʚʦʞʜʝʥʠʷ 
(Usage-Based Insurance) [10].  

ʅʧʝʬʤʵ ʨʧʥʧʲʡ ʦʙ ʝʧʩʧʜʞ: ʆʙʝʩʧʝʯʠʚʘʝʪ ʙʳʩʪʨʳʡ ʚʳʟʦʚ ʵʚʘʢʫʘʪʦʨʘ, ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʠʣʠ 
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ʜʨʫʛʠʭ ʵʢʩʪʨʝʥʥʳʭ ʩʣʫʞʙ. ʉʠʩʪʝʤʘ ʛʝʦʣʦʢʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʦʧʨʝʜʝʣʷʪʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 
ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʥʘʧʨʘʚʣʷʪʴ ʙʣʠʞʘʡʰʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʫʩʣʫʛ.  

ʅʙʩʣʞʫʨʤʞʢʪ ʠʙʨʙʪʦʴʮ ʰʙʪʫʞʢ: ʇʨʝʜʣʘʛʘʝʪ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʘʥʘʣʦʛʦʚʳʭ 
ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. ʀʥʪʝʛʨʘʮʠʷ ʩ ʤʦʜʫʣʝʤ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘ-
ʪʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʧʠʩʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ ʧʦʩʣʝ ɼʊʇ.  

ʅʧʝʬʤʵ ʬʨʩʙʛʤʞʦʡʸ ʠʙʨʡʪʸʥʡ ʛ ʙʛʫʧʪʞʩʛʡʪʴ: ʇʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʟʘʧʠʩʳʚʘʪʴʩʷ ʥʘ 
ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʨʝʤʦʥʪ ʠʣʠ ʜʠʘʛʥʦʩʪʠʢʫ ʚ ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʠ ʧʨʦʚʝʨʝʥʥʳʝ ʘʚʪʦʩʝʨʚʠʩʳ. 
ʉʠʩʪʝʤʘ ʨʝʡʪʠʥʛʦʚ ʠ ʦʪʟʳʚʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʳʙʦʨʘ.  

ʅʧʝʬʤʵ ʡʦʫʞʤʤʞʣʫʬʙʤʵʦʧʢ ʧʯʞʦʣʡ ʬʲʞʩʚʙ ʧʫ ɽʋʈ: ʗʚʣʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 
ʢʦʤʧʦʥʝʥʪʦʤ ʧʣʘʪʬʦʨʤʳ. ʀʩʧʦʣʴʟʫʝʪ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (ʩʚʸʨ-
ʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ) ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
ʧʦ ʬʦʪʦʛʨʘʬʠʷʤ, ʟʘʛʨʫʞʝʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ [4, 5]. ʕʪʦʪ ʤʦʜʫʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʥʘ 
ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʙʳʪʢʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ ʧʣʘʪʬʦʨʤʳ ʚʢʣʶʯʘʝʪ React.js ʜʣʷ ʬʨʦʥʪʝʥʜʘ, Express.js ʜʣʷ ʙʵʢʝʥʜʘ ʠ 
MySQL ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʊʘʢʦʡ ʚʳʙʦʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠ-
ʨʫʝʤʦʩʪʴ ʠ ʫʜʦʙʩʪʚʦ ʨʘʟʨʘʙʦʪʢʠ. ʀʥʪʝʛʨʘʮʠʷ ʩ ʚʥʝʰʥʠʤʠ API ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʩʪʘʚʱʠʢʦʚ ʟʘʧʯʘ-
ʩʪʝʡ ʠ ʘʚʪʦʩʝʨʚʠʩʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ. 

5. ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʣʘʪʬʦʨʤʝ çCarivoè  
ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ ʧʣʘʪʬʦʨʤʳ çCarivoè ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʠʩ-

ʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩ-
ʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʧʦʩʣʝ ɼʊʇ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʪʨʫʜʦʸʤʢʠʤʠ, ʜʣʠ-
ʪʝʣʴʥʳʤʠ ʠ ʧʦʜʚʝʨʞʝʥʳ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ [4]. çCarivoè ʧʨʝʜʣʘʛʘʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʨʝʰʝ-
ʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ:  

1. ʊʚʧʩ ʡ ʧʚʩʙʚʧʫʣʙ ʝʙʦʦʴʮ: ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʘʛʨʫʞʘʝʪ ʬʦʪʦʛʨʘʬʠʠ ʧʦʚʨʝʞʜʸʥʥʦʛʦ ʘʚʪʦʤʦʙʠʣʷ 
ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʚʣʝʢʘʝʪ ʤʝʪʘʜʘʥʥʳʝ ʠ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪ ʠʟʦʙ-
ʨʘʞʝʥʠʷ.  

2. ɽʞʫʞʣʯʡʸ ʡ ʪʞʜʥʞʦʫʙʯʡʸ ʨʧʛʩʞʟʝʞʦʡʢ: ʉʚʸʨʪʦʯʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (CNN), ʦʙʫʯʝʥʥʳʝ ʥʘ 
ʦʙʰʠʨʥʳʭ ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ, ʠʜʝʥʪʠʬʠʮʠʨʫʶʪ ʠ ʣʦʢʘʣʠʟʫʶʪ ʧʦʚʨʝʞʜʝʥʠʷ ʥʘ ʢʫʟʦʚʝ ʘʚʪʦʤʦʙʠʣʷ 
(ʥʘʧʨʠʤʝʨ, ʚʤʷʪʠʥʳ, ʮʘʨʘʧʠʥʳ, ʪʨʝʱʠʥʳ) [5, 12]. ɸʣʛʦʨʠʪʤʳ ʩʝʛʤʝʥʪʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʦ ʚʳʜʝʣʠʪʴ 
ʦʙʣʘʩʪʠ ʧʦʚʨʝʞʜʝʥʠʡ.  

3. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʡ ʧʯʞʦʣʙ ʬʲʞʩʚʙ: ʇʦʩʣʝ ʜʝʪʝʢʮʠʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʪʠʧʫ ʠ 
ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʜʘʥʥʳʭ ʦ ʤʘʨʢʝ, ʤʦʜʝʣʠ ʠ ʛʦʜʝ ʚʳʧʫʩʢʘ ʘʚʪʦ-
ʤʦʙʠʣʷ, ʩʠʩʪʝʤʘ ʬʦʨʤʠʨʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʩʪʦʠʤʦʩʪʠ ʨʝʤʦʥʪʘ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʘʩʥʳʭ 
ʯʘʩʪʝʡ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʜʫʨʫ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʙʳʪʢʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴ-
ʟʦʚʘʪʝʣʶ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

4. ʁʦʫʞʜʩʙʯʡʸ ʪ ʥʙʩʣʞʫʨʤʞʢʪʧʥ ʠʙʨʙʪʦʴʮ ʰʙʪʫʞʢ: ɸʚʪʦʤʘʪʠʯʝʩʢʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʩʧʠʩʦʢ ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʜʝʪʘʣʝʡ ʧʝʨʝʜʘʸʪʩʷ ʚ ʤʘʨʢʝʪʧʣʝʡʩ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʧʦʢʫʧʢʠ ʩ 
ʫʯʸʪʦʤ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ.  

5. ʈʧʝʝʞʩʟʣʙ ʨʩʡʦʸʫʡʸ ʩʞʱʞʦʡʢ: ʉʠʩʪʝʤʘ ʀʀ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʮʝʥʢʫ, ʥʦ ʠ ʤʦʞʝʪ 
ʧʨʝʜʣʘʛʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʮʝʥʘʨʠʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ, ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʙʣʠʞʘʡʰʠʝ ʘʚʪʦʩʝʨʚʠʩʳ, ʩʧʦ-
ʩʦʙʥʳʝ ʚʳʧʦʣʥʠʪʴ ʨʝʤʦʥʪ, ʠʣʠ ʧʨʝʜʣʘʛʘʪʴ ʚʘʨʠʘʥʪʳ ʩʪʨʘʭʦʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʠʩʪʦʨʠʠ ʚʦʞʜʝʥʠʷ.  

ʇʨʠʤʝʥʝʥʠʝ ʀʀ ʚ çCarivoè ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʫʪʠʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʧʦ-
ʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʦʮʝʥʢʠ, ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʥʠʟʠʪʴ ʦʧʝ-
ʨʘʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ ʜʣʷ ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ ʠ ʘʚʪʦʩʝʨʚʠʩʦʚ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʧʣʘʪʬʦʨʤʳ ʤʦʙʠʣʴʥʦʩʪʠ 
çCarivoè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʰʘʛ ʢ ʩʦʟʜʘʥʠʶ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʫʜʦʙʥʦʡ ʛʦʨʦʜʩʢʦʡ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ çʫʤʥʦʛʦ ʛʦʨʦʜʘè. ʀʥʪʝʛʨʘʮʠʷ ʘʚʪʦʩʪʨʘʭʦʚʘʥʠʷ, ʧʦʤʦʱʠ 
ʥʘ ʜʦʨʦʛʝ, ʤʘʨʢʝʪʧʣʝʡʩʘ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʱʝʨʙʘ ʦʪ ɼʊʇ ʚ ʝʜʠʥʫʶ ʧʣʘʪ-
ʬʦʨʤʫ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ ʬʨʘʛʤʝʥʪʘʮʠʠ ʨʳʥʢʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʫʩʣʫʛ, ʩʥʠʞʘʝʪ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞ-
ʢʠ ʠ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ.  
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ʂʣʶʯʝʚʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ çCarivoè ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʯʘʩʪ-
ʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʪʨʘʥʩʧʦʨʪ-
ʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʣʝ ɼʊʇ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʫʩʢʦʨʷʝʪ ʧʨʦʮʝʩʩ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʙʳʪʢʦʚ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ, ʯʪʦ ʚʳʛʦʜʥʦ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʦʮʝʩʩʘ: ʘʚʪʦʚʣʘʜʝʣʴʮʘʤ, ʩʪʨʘʭʦʚʱʠʢʘʤ ʠ 
ʘʚʪʦʩʝʨʚʠʩʘʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʪʨʝʙʫʝʪʩʷ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʚʳʙʦʨʦʢ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʥʦʡ ʨʘʙʦʪʳ ʧʦ ʚʘʣʠʜʘʮʠʠ ʤʦ-
ʜʝʣʝʡ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʜʘʥʥʳʭ.  

ʇʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ ʦʩʥʦʚʝ ʩʪʝʢʘ React.js / Express.js / MySQL ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦ-
ʜʠʤʳʡ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴʶ ʠ ʜʦʩʪʫʧʥʦʩʪʴʶ ʨʘʟʨʘʙʦʪʢʠ, ʘ ʤʦ-
ʜʫʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʵʪʘʧʥʦ ʥʘʨʘʱʠʚʘʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. ʅʘʧʨʘʚʣʝʥʠʷʤʠ 
ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ: ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ʥʘ ʨʝ-
ʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʜʣʷ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʘ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʪʝʛʨʘʮʠʠ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ 
ʫʤʥʦʛʦ ʛʦʨʦʜʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʩʠʩʪʝʤʘʤʠ ʚʠʜʝʦʬʠʢʩʘʮʠʠ ʥʘʨʫʰʝʥʠʡ ʠ ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʜʦʨʦʞ-
ʥʦʡ ʩʝʪʠ.  
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ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʡʩʪʚʫʶʱʝʡ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ 
ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʧʦʜʩʪʘʥʮʠʠ 10/0,4 ʢɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʝʘʣʴʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ 
ʫʩʣʦʚʠʷʭ, ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʤʝʪʦʜʠʢ ʠʩʧʳʪʘʥʠʡ ʠ ʧʨʘʚʠʣ ʢʦʤʤʝʨ-
ʯʝʩʢʦʛʦ ʫʯʸʪʘ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠ-
ʯʝʩʢʠʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ, 
ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʸʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʫʯʸʪʘ 
ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʢʦʤʤʝʨʯʝʩʢʠʝ ʧʦʪʝʨʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʢʘʥʘʣ ʩʚʷʟʠ. 
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Abstract: The paper presents the results of an experimental study of the current automated information and 
measurement system for commercial electricity metering at a 10/0.4 kV distribution substation. The study was 
conducted under real operational conditions, in compliance with the requirements of regulatory documents, 
test methods, and commercial metering rules. Based on the results of the experimental study, a set of tech-
nical and software measures was developed to modernize the system in order to improve the accuracy, stabil-
ity, and efficiency of metering. 
Keywords: automated information and measurement system for commercial electricity metering; measure-
ment accuracy, commercial losses of electrical energy, communication channel. 

 
ʎʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʵʬʬʝʢʪʠʚ-

ʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 
ʫʯʸʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɸʀʀʉʂʋʕ), ʚʳʷʚʠʪʴ ʝʸ ʥʝʜʦʩʪʘʪʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʧʦʛʨʝʰʥʦʩʪʠ ʫʯʸʪʘ, 



58 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʠ ʚʝʣʠʯʠʥʫ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʪʴ ʠ ʧʨʦʚʝʨʠʪʴ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ. 

ɺ ʟʘʜʘʯʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʪ: 
- ʦʮʝʥʠʪʴ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʫʯʸʪʘ; 
- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ; 
- ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚʳʚʦʜʳ ʦ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤʳ; 
- ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ɸʀʀʉʂʋʕ. 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʚ ʪʝʯʝʥʠʝ ʰʝʩʪʠ ʤʝʩʷʮʝʚ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʫʩʪʦʡʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʥʘʛʨʫʟʢʠ. 
ʉʦʩʪʘʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ɸʀʀʉʂʋʕ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ [4]: 
- ɻ ʣʝʢʪʨʦʥʥʳʝ ʩʯʸʪʯʠʢʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʙʝʟ ʫʢʘʟʘʥʠʷ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ 0,5S; 
- ʢʦʥʮʝʥʪʨʘʪʦʨ ʩʙʦʨʘ ʜʘʥʥʳʭ ʫʩʪʘʨʝʚʰʝʡ ʤʦʜʝʣʠ; 
- ʢʘʥʘʣʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ ʫʩʪʘʨʝʚʰʠʭ ʨʘʜʠʦʢʘʥʘʣʦʚ ʠ ʧʨʦʚʦʜʥʳʭ ʣʠʥʠʡ; 
- ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʙʦʣʝʝ 5 ʣʝʪ ʥʘʟʘʜ; 
- ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ, ʦʪʨʘʙʦʪʘʚʰʠʝ ʥʦʨʤʘʪʠʚʥʳʡ ʩʨʦʢ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ: 
- ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 0,4 ʢɺ; 
- ʩʫʪʦʯʥʳʝ ʠ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʥʘʛʨʫʟʢʠ; 
- ʩʪʘʥʜʘʨʪʥʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʤʝʱʝʥʠʷ ʧʦʜʩʪʘʥʮʠʠ; 
- ʢʨʫʛʣʦʩʫʪʦʯʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʫʯʸʪʘ. 
ɺʩʝ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʴ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ɻʆʉʊ ʈ 52321-2005 çʉʠ-

ʩʪʝʤʳ ʫʯʸʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠè; ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʀʀʉʂʋʕ; ʇʨʘʚʠʣ ʢʦʤʤʝʨʯʝ-
ʩʢʦʛʦ ʫʯʸʪʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ [3]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
- ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʥʠʡ ʩʯʸʪʯʠʢʦʚ; 
- ʦʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ; 
- ʧʨʦʚʝʨʢʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 
- ʘʥʘʣʠʟ ʧʦʪʝʨʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʟʘ ʧʝʨʠʦʜ; 
- ʜʠʘʛʥʦʩʪʠʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʢʦʥʮʝʥʪʨʘ-

ʪʦʨʘ, ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʚʳʷʚʣʷʣʠʩʴ ʩʣʫʯʘʠ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʧʝʨʝʟʘʧʫʩʢʦʚ, ʟʘʚʠʩʘʥʠʡ ʠ ʥʝ-
ʢʦʨʨʝʢʪʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʸʪʦʚ. ɹʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠ ʢʦʥʪʨʦʣʷ: 

- ʧʦʚʝʨʝʥʥʳʡ ʵʪʘʣʦʥʥʳʡ ʩʯʸʪʯʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ; 
- ʪʝʩʪʝʨ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ; 
- ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ; 
- ʞʫʨʥʘʣ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ; 
- ʩʨʝʜʩʪʚʘ ʨʘʩʯʸʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ. 
ɺʩʝ ʩʨʝʜʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠʤʝʣʠ ʜʝʡʩʪʚʫʶʱʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʧʦʚʝʨʢʝ. 
ʇʦ ʠʪʦʛʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʦʙʲʝʢʪʠʚʥʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘ-

ʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʜʝʡʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. 
ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ ʫʯʸʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʵʪʘʣʦʥʥʳʭ ʧʨʠʙʦʨʦʚ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʷʷ ʧʦʛʨʝʰʥʦʩʪʴ ʫʯʸʪʘ ʧʦ ʚʩʝʡ ʩʠʩʪʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 2,8%. 
ʇʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʧʦʛʨʝʰʥʦʩʪʠ [3] ʦʙʫʩʣʦʚʣʝʥʦ: 
- ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʢʣʘʩʩʦʤ ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʯʸʪʯʠʢʦʚ; 
- ʯʘʩʪʠʯʥʳʤ ʠʟʥʦʩʦʤ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 
- ʦʪʩʫʪʩʪʚʠʝʤ ʨʝʛʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ; 
- ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. 
ɸʥʘʣʠʟ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ [2]. ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʥʘʣʦʚ ʩʚʷʟʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʟʘʜʝʨʞʢʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï ʦʪ 1 ʜʦ 8 ʯʘʩʦʚ. 
ʇʨʠʯʠʥʳ ʟʘʜʝʨʞʝʢ: 
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- ʤʦʨʘʣʴʥʦ ʫʩʪʘʨʝʚʰʠʝ ʢʘʥʘʣʳ ʩʚʷʟʠ; 
- ʥʠʟʢʘʷ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʣʠʥʠʡ; 
- ʥʝʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʩʙʦʨʘ ʜʘʥʥʳʭ; 
- ʦʰʠʙʢʠ ʚ ʩʪʘʨʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. 
ɼʠʘʛʥʦʩʪʠʢʘ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʜʝʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʚʳʷʚʣʝʥʳ ʦʪʜʝʣʴʥʳʝ 

ʩʣʫʯʘʠ ʥʝʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʢ: 
- ʠʩʢʘʞʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʧʘʢʝʪʦʚ ʠʥʬʦʨʤʘʮʠʠ; 
- ʚʨʝʤʝʥʥʦʡ ʧʦʪʝʨʝ ʩʚʷʟʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʩʯʸʪʯʠʢʘʤʠ; 
- ʥʝʢʦʨʨʝʢʪʥʦʤʫ ʦʪʦʙʨʘʞʝʥʠʶ ʧʦʢʘʟʘʥʠʡ ʚ ʧʨʦʛʨʘʤʤʝ. 
ʋʨʦʚʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʯʸʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜʩʪʘʥʮʠʠ ʟʘ ʠʩ-

ʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ ʩʦʩʪʘʚʣʷʝʪ 9,4%. 
ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠʤ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ [1]: 
- ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʯʸʪʘ; 
- ʦʪʩʫʪʩʪʚʠʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ; 
- ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ; 
- ʚʣʠʷʥʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʠ ʦʰʠʙʦʢ ʫʯʸʪʘ. 
ɺʩʝ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ. 

 
ʋʙʚʤʡʯʙ 1 

ʈʧʣʙʠʙʫʞʤʡ ʩʙʚʧʫʴ ʝʞʢʪʫʛʬʷʲʞʢ ɹʁʁʊʃʌʖ 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ʉʨʝʜʥʷʷ ʧʦʛʨʝʰʥʦʩʪʴ ʫʯʸʪʘ 2,8% 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʟʘʜʝʨʞʢʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ɼʦ 8 ʯ 

ʅʝʢʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʠʥʪʝʨʬʝʡʩʦʚ ɺʳʷʚʣʝʥʳ 

ʋʨʦʚʝʥʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʦʪʝʨʴ 9,4% 

ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʮʝʧʝʡ ʆʪʩʫʪʩʪʚʫʝʪ 

ʉʘʤʦʜʠʘʛʥʦʩʪʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʅʝ ʨʝʘʣʠʟʦʚʘʥʘ 

 
ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ɸʀʀʉʂʋʕ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝ-

ʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʦʤʤʝʨʯʝʩʢʦʤʫ ʫʯʸʪʫ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ [1]. 
ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ, ʩʪʘ-
ʙʠʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʯʸʪʘ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ: 
1. ɿʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʩʯʸʪʯʠʢʦʚ ʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʧʨʠʙʦʨʳ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ 0,5S. ʆʙʝʩʧʝ-

ʯʠʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩʥʠʟʠʪ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʧʦʟʚʦʣʠʪ ʠʥʪʝʛʨʠʨʦ-
ʚʘʪʴʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʢʘʥʘʣʳ ʩʚʷʟʠ [3]. 

2. ʄʦʜʝʨʥʠʟʘʮʠʷ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɿʘʤʝʥʘ ʫʩʪʘʨʝʚʰʠʭ ʣʠʥʠʡ ʩʚʷʟʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ 
ʮʠʬʨʦʚʳʝ ʢʘʥʘʣʳ (GSM/4G ʠʣʠ PLC) ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʟʘʜʝʨʞʝʢ [4]. 

3. ʇʦʣʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʩʪʘʥʦʚʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʚʝʨʩʠʠ ʇʆ 
ɸʀʀʉʂʋʕ ʩ ʬʫʥʢʮʠʷʤʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʠ ʠ ʟʘʱʠʪʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦ-
ʛʦ ʜʦʩʪʫʧʘ. 

4. ɺʥʝʜʨʝʥʠʝ ʨʝʞʠʤʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʢʨʫʛʣʦʩʫʪʦʯʥʦʛʦ 
ʤʦʥʠʪʦʨʠʥʛʘ: ʮʝʣʦʩʪʥʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʮʝʧʝʡ; ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʯʸʪʯʠʢʦʚ; ʬʘʢʪʦʚ ʚʩʢʨʳʪʠʷ ʠ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ; ʧʦʷʚʣʝʥʠʷ ʥʝʰʪʘʪʥʳʭ ʨʝʞʠʤʦʚ. 

5. ʇʨʦʚʝʨʢʘ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ. ʂʦʥʪʨʦʣʴ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʠ ʧʘ-
ʨʘʤʝʪʨʦʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʘʙʦʪʳ ʚʩʝʛʦ 
ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [3]. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʤʳʤʠ, ʥʝ ʪʨʝʙʫʶʪ ʦʩʪʘʥʦʚʢʠ ʧʦʜ-
ʩʪʘʥʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʪʠʚʘʤ. 
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ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 
1. ʂʫʨʴʷʥʦʚ ɺʘʩʠʣʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʂʫʱ ʃʶʜʤʠʣʘ ʈʦʤʘʥʦʚʥʘ, ɻʦʨʙʫʥʦʚʘ ʅʘʜʝʞʜʘ ʈʦʤʘʥʦʚʥʘ, 

ʀʛʦʨʴ ɺʘʩʠʣʴʝʚʠʯ, ʎʳʧʠʢ ɺʘʩʠʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ʎʠʬʨʦʚʳʝ ʧʦʜʩʪʘʥʮʠʠ. ʆʧʳʪ ʨʝʘʣʠʟʘʮʠʠ // ʅʘʫʢʘ, 
ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʢʫʣʴʪʫʨʘ. 2018. ˉ3 (27). URL: https://cyberleninka.ru/article/n/tsifrovye-podstantsii-opyt-
realizatsii (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.06.2026). 

 
É ʏʞʘʥ ʉʶʡʷʥʴ, ʏʞʫ ɼʠ, , 2026 

  



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 61 

 

XXI International scientific conference | www.naukaip.ru 

ǲǣǩ ..2,160,5 

ǧǦǲǶǤǬǧǤ ǠǟǦǭǡǺǴ ǮǯǧǬǵǧǮǭǡ ǯǟǠǭǱǺ 
ǮǪǟǱǳǭǯǫǺ ?PBSGLM ǧ ǮǯǧǫǤǬǤǬǧǤ 
ǰǤǬǰǭǯǭǡ ǡ ǮǯǟǩǱǧǶǤǰǩǧǴ ǦǟǣǟǶǟǴ 

ǩȇȋ ǤȁȂȄȌȇȈ ǡȇȑǿȊțȄȁȇȖ 
ʫʯʘʱʠʡʩʷ 

Shindang High School 
  

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʙʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣ-
ʣʝʨʥʦʡ ʧʣʘʪʬʦʨʤʳ Arduino, ʜʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʝʥʩʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʫʯʝʙʥʳʭ ʠ ʣʶʙʠʪʝʣʴʩʢʠʭ 
ʧʨʦʝʢʪʘʭ, ʦʧʠʩʘʥ ʧʨʠʥʮʠʧ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ. ʅʘ ʧʨʠʤʝʨʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ 
ʜʘʪʯʠʢʦʤ ʪʝʤʧʝʨʘʪʫʨʳ LM35, ʬʦʪʦʨʝʟʠʩʪʦʨʦʤ ʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʜʘʣʴʥʦʤʝʨʦʤ HC-SR04 ʧʦʢʘʟʘʥʘ ʪʦʯ-
ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʠʤʝʥʠʤʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠ-
ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Arduino, ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʩʝʥʩʦʨ, ʜʘʪʯʠʢ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, 
Arduino IDE, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʘʣʴʥʦʤʝʨ. 
 

STUDYING THE BASIC PRINCIPLES OF THE ARDUINO PLATFORM AND THE APPLICATION OF 
SENSORS IN PRACTICAL TASKS 

 
Kim Evgeniy Vitalievich, 

  
Abstract: the article examines the basic principles of the design and operation of the Arduino microcontroller 
platform, provides a classification of sensors used in educational and amateur projects, and describes the 
principle of analog-to-digital signal conversion. Using experiments with an LM35 temperature sensor, a photo-
resistor and an HC-SR04 ultrasonic rangefinder as an example, the measurement accuracy and practical ap-
plicability of the solutions discussed for environmental monitoring tasks are demonstrated. 
Key words: Arduino, microcontroller, sensor, analog-to-digital conversion, Arduino IDE, ultrasonic rangefinder. 

 
ɻʛʞʝʞʦʡʞ. ʇʣʘʪʬʦʨʤʘ Arduino ʟʘ ʧʨʦʰʝʜʰʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʦʯʥʦ ʟʘʢʨʝʧʠʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦ-

ʛʦ ʠʟ ʙʘʟʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʫʯʝʥʠʷ ʦʩʥʦʚʘʤ ʵʣʝʢʪʨʦʥʠʢʠ, ʩʭʝʤʦʪʝʭʥʠʢʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʩʪʨʘ-
ʠʚʘʝʤʳʭ ʩʠʩʪʝʤ. ɼʦʩʪʫʧʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ, ʦʪʢʨʳʪʦʩʪʴ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʩʦʦʙ-
ʱʝʩʪʚʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʜʝʣʘʶʪ ʧʣʘʪʬʦʨʤʫ ʫʜʦʙʥʦʡ ʦʪʧʨʘʚʥʦʡ ʪʦʯʢʦʡ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʚʧʝʨʚʳʝ ʩʪʘʣʢʠ-
ʚʘʶʱʠʭʩʷ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʫʩʪʨʦʡʩʪʚ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʬʠʟʠʯʝʩʢʠʤ ʤʠʨʦʤ [1, ʩ. 9]. ʅʠʟʢʠʡ ʧʦʨʦʛ 
ʚʭʦʜʘ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ Arduino ʥʝ ʪʦʣʴʢʦ 
ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʥʦ ʠ ʚ ʰʢʦʣʴʥʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʢʨʫʞʢʘʭ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 
ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʫʯʝʙʥʳʭ ʧʨʦʝʢʪʘʭ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫ ʫʯʘʱʠʭʩʷ ʧʨʘʢʪʠʯʝ-
ʩʢʠʭ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʩ ʵʣʝʢʪʨʦʥʠʢʦʡ ʝʱʸ ʜʦ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʫʟ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʧʦʜʦʙʥʳʭ ʧʨʦʝʢʪʘʭ 
ʟʘʥʠʤʘʶʪ ʩʝʥʩʦʨʳ ð ʵʣʝʤʝʥʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʚʷʟʴ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʧʦ-
ʩʨʝʜʩʪʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ. ɹʝʟ ʧʦʥʠʤʘʥʠʷ ʧʨʠʥʮʠʧʦʚ 
ʨʘʙʦʪʳ ʜʘʪʯʠʢʦʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʩʦʧʨʷʞʝʥʠʷ ʩ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʤ ʥʝʚʦʟʤʦʞʥʘ ʨʘʟʨʘʙʦʪʢʘ ʩʢʦʣʴʢʦ-
ʥʠʙʫʜʴ ʩʣʦʞʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ð ʦʪ ʧʨʦʩʪʳʭ ʦʭʨʘʥʥʳʭ ʠʟʚʝʱʘʪʝʣʝʡ ʜʦ ʧʦʣʥʦʮʝʥʥʳʭ 
ʤʝʪʝʦʩʪʘʥʮʠʡ ʠ ʫʩʪʨʦʡʩʪʚ ʫʤʥʦʛʦ ʜʦʤʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʘʟʦʚʳʭ 
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʧʣʘʪʬʦʨʤʳ Arduino, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʚʝʜʝʥʠʡ ʦ ʧʦʜʢʣʶʯʝʥʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʦʙʨʘ-
ʙʦʪʢʝ ʩʠʛʥʘʣʦʚ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦ-
ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʩʝʨʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ɹʩʮʡʫʞʣʫʬʩʙ ʨʤʙʫʭʧʩʥʴ Arduino. ɺ ʦʩʥʦʚʝ ʣʶʙʦʡ ʧʣʘʪʳ Arduino ʣʝʞʠʪ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ð 
ʦʜʥʦʢʨʠʩʪʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ, ʦʧʝʨʘʪʠʚʥʫʶ ʧʘʤʷʪʴ, 
ʵʥʝʨʛʦʥʝʟʘʚʠʩʠʤʫʶ ʧʘʤʷʪʴ ʧʨʦʛʨʘʤʤ, ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ (ɸʎʇ) ʠ ʧʦʨʪʳ ʚʚʦʜʘ-
ʚʳʚʦʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʣʘʪ ʧʦʩʪʨʦʝʥʦ ʥʘ ʙʘʟʝ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʩʝʤʝʡʩʪʚʘ AVR, ʚ 
ʯʘʩʪʥʦʩʪʠ ʥʘ ATmega328P, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪ ʷʜʨʘ ARM Cortex-M 
ʠʣʠ ʧʨʦʮʝʩʩʦʨʳ ʘʨʭʠʪʝʢʪʫʨʳ Xtensa, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʧʣʘʪʘ ESP32, ʦʙʣʘʜʘʶʱʘʷ ʚʩʪʨʦʝʥʥʳʤʠ ʤʦʜʫʣʷ-
ʤʠ Wi-Fi ʠ Bluetooth [2, ʩ. 24]. ʉʝʤʝʡʩʪʚʦ ʧʣʘʪ Arduino ʚʢʣʶʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʤʦʜʝʣʝʡ, ʨʘʟʣʠʯʘ-
ʶʱʠʭʩʷ ʯʠʩʣʦʤ ʚʳʚʦʜʦʚ, ʦʙʲʸʤʦʤ ʧʘʤʷʪʠ ʠ ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ; ʩʨʘʚʥʝʥʠʝ ʥʘʠʙʦʣʝʝ 
ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

  
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʥʧʝʞʤʞʢ ʨʤʙʫ Arduino 
ʅʧʝʞʤʵ ʅʡʣʩʧʣʧʦʫʩʧʤʤʞʩ ʏʡʭʩʧʛʴʞ ʛʴʛʧʝʴ Flash-ʨʙʥʸʫʵ 

Arduino Uno ATmega328P 14 (6 ʐʀʄ) 32 ʂɹ 
Arduino Mega 2560 ATmega2560 54 (15 ʐʀʄ) 256 ʂɹ 

ESP32 Xtensa LX6, Wi-Fi/BT ʜʦ 36 4 ʄɹ 
  
ɺʳʙʦʨ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʨʦʝʢʪʘ: ʜʣʷ ʧʨʦʩʪʳʭ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʜʘʪʯʠʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʪʳ Arduino Uno, ʪʦʛʜʘ ʢʘʢ ʧʨʦʝʢʪʳ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ 
ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ ʣʠʙʦ ʪʨʝʙʫʶʱʠʝ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʥʘ ʧʣʘ-
ʪʘʭ Arduino Mega ʠʣʠ ESP32. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʣʘʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʨʝʜʝ Arduino IDE ʥʘ ʷʟʳʢʝ, 
ʦʩʥʦʚʘʥʥʦʤ ʥʘ C/C++; ʧʨʦʛʨʘʤʤʘ (çʩʢʝʪʯè) ʩʦʩʪʦʠʪ ʠʟ ʬʫʥʢʮʠʠ setup(), ʚʳʧʦʣʥʷʝʤʦʡ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ 
ʚʢʣʶʯʝʥʠʠ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʬʫʥʢʮʠʠ loop(), ʠʩʧʦʣʥʷʝʤʦʡ ʮʠʢʣʠʯʝʩʢʠ ʠ ʩʦʜʝʨʞʘʱʝʡ ʦʩʥʦʚʥʫʶ ʣʦʛʠʢʫ ʩʯʠ-
ʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ [2, ʩ. 41]. 

ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʡ ʨʩʡʦʯʡʨʴ ʩʙʚʧʫʴ ʪʞʦʪʧʩʧʛ. ʉʝʥʩʦʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʦʙʨʘʟʫ-
ʶʱʝʝ ʠʟʤʝʨʷʝʤʫʶ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʠʢʨʦ-
ʢʦʥʪʨʦʣʣʝʨʦʤ. ʇʦ ʪʠʧʫ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʜʘʪʯʠʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʥʘʣʦʛʦʚʳʝ, ʚʳʜʘʶʱʠʝ ʥʝʧʨʝʨʳʚ-
ʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʠʟʤʝʨʷʝʤʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʬʦʪʦʨʝʟʠʩʪʦʨ, ʪʝʨʤʠʩʪʦʨ), ʠ ʮʠʬʨʦʚʳʝ, 
ʬʦʨʤʠʨʫʶʱʠʝ ʜʠʩʢʨʝʪʥʳʡ ʩʠʛʥʘʣ ʠʣʠ ʟʘʢʦʜʠʨʦʚʘʥʥʳʡ ʧʘʢʝʪ ʜʘʥʥʳʭ (ʜʘʪʯʠʢʠ ʩʝʤʝʡʩʪʚʘ DHT, ʫʣʴʪʨʘ-
ʟʚʫʢʦʚʳʝ ʜʘʣʴʥʦʤʝʨʳ) [3, ʩ. 58]. ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩʦʨ ʦʧʝʨʠʨʫʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʠʩʢʨʝʪʥʳʤʠ ʟʥʘʯʝ-
ʥʠʷʤʠ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʥʘʣʦʛʦʚʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʩʪʨʦʝʥʥʳʡ 10-ʨʘʟʨʷʜʥʳʡ ɸʎʇ, ʜʠʩʢʨʝʪʠ-
ʟʠʨʫʶʱʠʡ ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ 1024 ʫʨʦʚʥʷ; ʬʫʥʢʮʠʷ analogRead() ʚʦʟʚʨʘʱʘʝʪ ʟʥʘʯʝʥʠʝ ʚ ʜʠʘʧʘ-
ʟʦʥʝ ʦʪ 0 ʜʦ 1023, ʢʦʪʦʨʦʝ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʚ ʥʘʧʨʷʞʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ U = (analogRead / 1023) Ĭ Uref, 
ʛʜʝ Uref ð ʦʧʦʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ ʨʘʚʥʦʝ 5 ɺ. 

ʇʦʤʠʤʦ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʘʪʯʠʢʦʚ, ʚ ʧʨʦʝʢʪʘʭ ʥʘ ʙʘʟʝ Arduino ʰʠʨʦʢʦ ʧʨʠʤʝʥʷ-
ʶʪʩʷ ʠ ʠʥʳʝ ʪʠʧʳ ʩʝʥʩʦʨʦʚ. ʎʠʬʨʦʚʳʝ ʜʘʪʯʠʢʠ ʩʝʤʝʡʩʪʚʘ DHT11/DHT22 ʦʙʲʝʜʠʥʷʶʪ ʚ ʦʜʥʦʤ ʢʦʨʧʫʩʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ ʚʣʘʞʥʦʩʪʠ ʸʤʢʦʩʪʥʦʛʦ ʪʠʧʘ ʠ ʪʝʨʤʠʩʪʦʨ, ʘ ʜʘʥʥʳʝ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʤʠʢʨʦ-
ʢʦʥʪʨʦʣʣʝʨ ʧʦ ʦʜʥʦʧʨʦʚʦʜʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʧʨʦʪʦʢʦʣʫ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 
ʧʨʦʛʨʘʤʤʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩʠʛʥʘʣʘ [3, ʩ. 64]. ʇʠʨʦʵʣʝʢʪʨʠʯʝ-
ʩʢʠʡ ʠʥʬʨʘʢʨʘʩʥʳʡ ʜʘʪʯʠʢ ʜʚʠʞʝʥʠʷ (PIR) ʨʝʛʠʩʪʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟ-
ʣʫʯʝʥʠʷ ʚ ʟʦʥʝ ʦʙʟʦʨʘ, ʚʳʟʚʘʥʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʸʧʣʦʛʦ ʦʙʲʝʢʪʘ, ʠ ʬʦʨʤʠʨʫʝʪ ʥʘ ʚʳʭʦʜʝ ʣʦʛʠʯʝʩʢʫʶ 
ʝʜʠʥʠʮʫ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʜʚʠʞʝʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʘʢ ʧʨʦʩʪʦʡ ʮʠʬʨʦʚʦʡ ʠʩʪʦʯʥʠʢ 
ʩʠʛʥʘʣʘ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜʦʙʥʳʝ ʜʘʪʯʠʢʠ ʥʘʭʦʜʷʪ ʧʨʠʤʝʥʝ-
ʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʩʝʥʩʦʨʦʚ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʧʣʘʪʳ: ʢʣʘʩʩʠʯʝ-
ʩʢʠʝ ʤʦʜʝʣʠ ʩʝʤʝʡʩʪʚʘ Uno ʠ Nano ʦʧʝʨʠʨʫʶʪ ʣʦʛʠʯʝʩʢʠʤʠ ʫʨʦʚʥʷʤʠ 5 ɺ, ʪʦʛʜʘ ʢʘʢ ʙʦʣʝʝ ʥʦʚʳʝ ʧʣʘʪʳ 
ʥʘ ʙʘʟʝ ARM ʠʣʠ ESP32 ʠʩʧʦʣʴʟʫʶʪ ʫʨʦʚʝʥʴ 3,3 ɺ, ʠ ʧʦʜʘʯʘ ʥʘ ʠʭ ʚʳʚʦʜʳ ʥʘʧʨʷʞʝʥʠʷ 5 ɺ ʤʦʞʝʪ ʧʨʠ-
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ʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʜʘʪʯʠʢʘʤʠ, ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʘ 
ʠʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʩʦʛʣʘʩʫʶʱʠʝ ʨʝʟʠʩʪʠʚʥʳʝ ʜʝʣʠʪʝʣʠ ʣʠʙʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʳʝ ʤʠʢʨʦʩʭʝʤʳ ð ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʣʦʛʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʮʠʬʨʦʚʳʭ ʚʭʦʜʦʚ, ʬʦʨʤʠ-
ʨʫʶʱʠʭ ʩʠʛʥʘʣ ʢʥʦʧʦʯʥʦʛʦ ʪʠʧʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʡ ʨʝʞʠʤ INPUT_PULLUP, ʬʠʢ-
ʩʠʨʫʶʱʠʡ ʦʧʨʝʜʝʣʸʥʥʳʡ ʣʦʛʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʠʩʢʣʶʯʘʶʱʠʡ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘ-
ʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʥʘʚʦʜʢʘʤʠ ʥʘ ʩʚʦʙʦʜʥʦ ʚʠʩʷʱʝʤ ʧʨʦʚʦʜʝ. 

ɼʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ LM35 ʚʳʜʘʸʪ ʥʘʧʨʷʞʝʥʠʝ, ʣʠʥʝʡʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʢʦ-
ʵʬʬʠʮʠʝʥʪʦʤ 10 ʤɺ/ÁC, ʯʪʦ ʫʧʨʦʱʘʝʪ ʧʝʨʝʩʯʸʪ ʧʦʢʘʟʘʥʠʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʬʫʥʢʮʠʡ. ʌʦʪʦʨʝʟʠʩʪʦʨ ʚʢʣʶʯʘʝʪʩʷ ʧʦ ʩʭʝʤʝ ʜʝʣʠʪʝʣʷ ʥʘʧʨʷʞʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʝʟʠʩʪʦ-
ʨʦʤ, ʘ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ, 
ʨʝʛʠʩʪʨʠʨʫʝʤʦʛʦ ɸʎʇ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ HC-SR04 ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ 
ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʠʤʧʫʣʴʩʘ ʜʦ ʧʨʝʧʷʪʩʪʚʠʷ ʠ ʦʙʨʘʪʥʦ: ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʧʦʜʘʸʪ 
ʢʦʨʦʪʢʠʡ ʠʤʧʫʣʴʩ ʥʘ ʚʳʚʦʜ Trig, ʘ ʟʘʪʝʤ ʠʟʤʝʨʷʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʚʳʚʦʜʝ Echo 
ʬʫʥʢʮʠʝʡ pulseIn(); ʨʘʩʩʪʦʷʥʠʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ d = (t Ĭ v) / 2, ʛʜʝ v ð ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫ-
ʭʝ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʘʷ 34300 ʩʤ/ʩ [3, ʩ. 102]. ɼʣʷ ʜʘʪʯʠʢʦʚ ʩ ʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʨʦʪʦʢʦʣʦʤ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ I2C ʠ SPI, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʢʣʶʯʘʪʴ ʥʝʩʢʦʣʴʢʦ 
ʫʩʪʨʦʡʩʪʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚʳʚʦʜʦʚ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ [4]. ʂʦʨʨʝʢʪʥʘʷ ʧʨʦ-
ʛʨʘʤʤʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʝʪ ʩʯʠʪʳʚʘʥʠʝ çʩʳʨʦʛʦè ʟʥʘʯʝʥʠʷ, ʬʠʣʴʪʨʘʮʠʶ 
ʩʣʫʯʘʡʥʳʭ ʰʫʤʦʚ ʤʝʪʦʜʦʤ ʩʢʦʣʴʟʷʱʝʛʦ ʩʨʝʜʥʝʛʦ ʠ ʧʝʨʝʩʯʸʪ ʨʝʟʫʣʴʪʘʪʘ ʚ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ ʧʦ 
ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʬʦʨʤʫʣʝ. 

ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʰʙʪʫʵ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʙʳʣ ʩʦʙʨʘʥ 
ʤʘʢʝʪ ʥʘ ʙʘʟʝ ʧʣʘʪʳ Arduino Uno, ʤʘʢʝʪʥʦʡ ʧʣʘʪʳ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʨʦʚʦʜʦʚ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʪʨʠ ʜʘʪʯʠʢʘ: LM35, ʬʦʪʦʨʝʟʠʩʪʦʨ (ʚʢʣʶʯʸʥʥʳʡ ʚ ʧʘʨʝ ʩ ʨʝʟʠʩʪʦʨʦʤ 10 ʢʆʤ) ʠ 
HC-SR04. ʂʘʞʜʳʡ ʜʘʪʯʠʢ ʧʦʜʢʣʶʯʘʣʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʚʳʚʦʜʫ ʧʣʘʪʳ ʩʦʛʣʘʩʥʦ ʝʛʦ ʪʠʧʫ: ʘʥʘʣʦʛʦ-
ʚʳʝ ð ʢ ʚʳʚʦʜʘʤ A0ïA1, ʮʠʬʨʦʚʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʚʳʚʦʜʳ ʜʘʣʴʥʦʤʝʨʘ ð ʢ ʮʠʬʨʦʚʳʤ ʚʳʚʦʜʘʤ 9 ʠ 10. 
ʉʯʠʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʦʡ ʟʥʘʯʝʥʠʷ ʚʳʚʦʜʠʣʠʩʴ ʚ ʤʦʥʠʪʦʨ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʦʨʪʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 
0,5ï1 ʩ ʠ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʥʝʟʘʚʠʩʠʤʳʤʠ ʵʪʘʣʦʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ð ʙʳʪʦʚʳʤ ʪʝʨʤʦʤʝʪʨʦʤ, ʣʠʥʝʡ-
ʢʦʡ ʠ ʚʠʟʫʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʫʨʦʚʥʷ ʦʩʚʝʱʸʥʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2. 

  
ʋʙʚʤʡʯʙ 2 

ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʨʧʣʙʠʙʦʡʢ ʝʙʫʰʡʣʧʛ ʪ ʶʫʙʤʧʦʦʴʥʡ ʡʠʥʞʩʞʦʡʸʥʡ 
ʈʙʩʙʥʞʫʩ ʈʧʣʙʠʙʦʡʞ ʝʙʫʰʡʣʙ ʖʫʙʤʧʦʦʧʞ ʠʦʙʰʞʦʡʞ ʇʫʣʤʧʦʞʦʡʞ 

ʊʝʤʧʝʨʘʪʫʨʘ (LM35) 24,8 ÁC 25,0 ÁC 0,2 ÁC 
ʈʘʩʩʪʦʷʥʠʝ (HC-SR04), 30 ʩʤ 30,4 ʩʤ 30,0 ʩʤ 0,4 ʩʤ 
ʈʘʩʩʪʦʷʥʠʝ (HC-SR04), 100 

ʩʤ 
99,2 ʩʤ 100,0 ʩʤ 0,8 ʩʤ 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣ. 2, ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ LM35 ʦʪ ʵʪʘʣʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 0,2ï0,3 ÁC, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʷʚʣʝʥʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʪʦʯʥʦʩʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʢʘʟʘ-
ʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ HC-SR04 ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʧʦ-
ʛʨʝʰʥʦʩʪʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦ-
ʤʝʥʪʘ ʧʨʠʸʤʘ ʦʪʨʘʞʸʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴʶ ʨʝʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʟʚʫʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 
ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, ʥʝ ʫʯʠʪʳʚʘʝʤʦʡ ʚ ʫʧʨʦʱʸʥʥʦʡ ʨʘʩʯʸʪʥʦʡ ʬʦʨʤʫʣʝ [3, ʩ. 106]. ʇʦʢʘʟʘʥʠʷ ʬʦʪʦʨʝ-
ʟʠʩʪʦʨʘ ʥʦʩʷʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʥʘʧʨʷʤʫʶ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʤʝʪʨʠʯʝʩʢʦʡ ʝʜʠʥʠ-
ʮʝʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʢʘʣʠʙʨʦʚʢʠ, ʯʪʦ, ʦʜʥʘʢʦ, ʥʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʠʤʝʥʝ-
ʥʠʶ ʜʘʥʥʦʛʦ ʜʘʪʯʠʢʘ ʚ ʟʘʜʘʯʘʭ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝ-
ʩʢʦʛʦ ʚʢʣʶʯʝʥʠʷ ʧʦʜʩʚʝʪʢʠ. ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʸʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩ-
ʩʤʦʪʨʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʠʟʫʯʝʥʥʳʭ 
ʩʝʥʩʦʨʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʪʠʧʦʚʳʭ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʯʪʦ 
ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʝʙʥʳʭ ʩʪʝʥʜʦʚ ʠ ʥʝʜʦʨʦʛʠʭ ʩʠʩʪʝʤ ʫʤʥʦʛʦ ʜʦʤʘ. 
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ʀʙʣʤʷʰʞʦʡʞ. ʇʨʦʚʝʜʸʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʣʘʪʬʦʨʤʘ Arduino ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 
ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʪʠʧʘʤʠ ʩʝʥʩʦʨʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʫʯʝʙʥʳʭ ʠ ʣʶʙʠʪʝʣʴʩʢʠʭ ʟʘʜʘʯ ʪʦʯ-
ʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ 
ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠʟʣʦʞʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦ-
ʚʘʥʠʷ ʠ ʧʨʠʥʮʠʧʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ʩ ʜʘʪʯʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ, 
ʯʪʦ ʪʦʯʥʦʩʪʴ ʩʝʨʠʡʥʳʭ ʜʘʪʯʠʢʦʚ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʘʪʦʯʥʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʜʦʨʦʛʠʭ ʩʠʩʪʝʤ ʤʦ-
ʥʠʪʦʨʠʥʛʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʝʨ-
ʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʪʦʜʦʚ ʙʝʩʧʨʦʚʦʜʥʦʡ ʧʝʨʝ-
ʜʘʯʠ ʜʘʥʥʳʭ ʩ ʩʝʥʩʦʨʦʚ ʥʘ ʙʘʟʝ ʤʦʜʫʣʝʡ Wi-Fi ʠ Bluetooth, ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 
ʧʦʢʘʟʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʰʫʤʣʸʥʥʦʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʰʝʥʠʡ ʩ ʦʙʣʘʯʥʳʤʠ 
ʧʣʘʪʬʦʨʤʘʤʠ ʀʥʪʝʨʥʝʪʘ ʚʝʱʝʡ ʜʣʷ ʫʜʘʣʸʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʥʠʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 
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ʧʰʝʥʠʮʳ ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝ (ʢʦʥʮʝʧʮʠʷ Edge AI). ʆʧʠʩʘʥʳ ʘʨ-
ʭʠʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʧʣʘʪʬʦʨʤʝ Android, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʧʨʠʥʮʠʧʘʤ ʯʠʩʪʦʡ ʘʨʭʠʪʝʢ-
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ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ: ʨʘʟʤʝʨ ʤʦʜʝʣʠ ʩʦʢʨʘʱʸʥ ʜʦ 2,9 ʄɹ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥ-
ʬʝʨʝʥʩʘ. 
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MOBILE WHEAT YIELD ESTIMATION SYSTEM BASED ON COMPUTER VISION: ARCHITECTURE AND 

OPTIMIZATION OF NEURAL-NETWORK MODELS FOR EDGE AI 
 

Shpagin Evgeniy Dmitrievich 
 

Scientific adviser: Kataev Mikhail Yurievich 
 

Abstract: The development of an autonomous mobile application for wheat yield estimation by computer-
vision methods directly in the field (the Edge AI concept) is considered. The architecture of the Android soft-
ware based on Clean Architecture principles, the asynchronous frame-processing pipeline and the optimiza-
tion of neural-network models for the end device (export to TensorFlow Lite, INT8 integer quantization) are 
described. Quantitative optimization results are presented: the model size is reduced to 2.9 MB while inference 
remains operable. 
Key words: Edge AI, mobile application, Android, computer vision, TensorFlow Lite, neural network quantiza-
tion, Clean Architecture, precision agriculture, yield estimation. 
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ɻʛʞʝʞʦʡʞ 
ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝ-

ʣʠʷ ʬʦʨʤʠʨʫʶʪ ʩʧʨʦʩ ʥʘ ʦʧʝʨʘʪʠʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʚʦʚ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ [1]. ʇʨʝʜʫʙʦʨʦʯʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳ-
ʧʦʣʥʷʝʪʩʷ ʚʨʫʯʥʫʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʸʤʢʦʩʪʴʶ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʯʠʩʣʦ ʦʪʙʠʨʘʝʤʳʭ 
ʧʨʦʙ ʠ ʩʥʠʞʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʤʘʨʪʬʦʥʳ ʦʙʣʘʜʘʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱ-
ʥʦʩʪʴʶ, ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʬʝʨʝʥʩʘ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 
ʫʩʪʨʦʡʩʪʚʝ (ʢʦʥʮʝʧʮʠʷ Edge AI), ʙʝʟ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨ [2]. ʕʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʫ 
ʘʚʪʦʥʦʤʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʘʛʨʦʥʦʤʫ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʧʨʦʜʫʢʪʠʚ-
ʥʦʩʪʴ ʧʰʝʥʠʮʳ ʧʦ ʠʟʦʙʨʘʞʝʥʠʷʤ ʧʨʷʤʦ ʚ ʧʦʣʝ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʦ ʣʠʙʦ ʥʘ ʩʝʨʚʝʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʣʠʙʦ ʥʘ ʣʘ-
ʙʦʨʘʪʦʨʥʳʝ ʫʩʣʦʚʠʷ [2, 1]. ʂʦʤʧʣʝʢʩʥʳʝ ʤʦʙʠʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʨʝʘʣʠʟʫʶʱʠʝ ʧʦʣʥʳʡ ʮʠʢʣ ʦʮʝʥʢʠ ð ʦʪ 
ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʣʦʩʴʝʚ ʜʦ ʧʦʜʩʯʸʪʘ ʟʸʨʝʥ ð ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʦ. ʉʥʠʞʝʥʠʝ 
ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʠ ʤʦʜʝʣʝʡ ʜʣʷ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʦʩʪʠʛʘʝʪʩʷ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘ-
ʣʠʟʠʨʦʚʘʥʥʳʭ ʦʙʣʝʛʯʸʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ [3, 4], ʪʘʢ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʫʞʝ ʦʙʫʯʝʥʥʳʭ ʤʦʜʝʣʝʡ ʟʘ ʩʯʸʪ ʠʭ 
ʵʢʩʧʦʨʪʘ ʠ ʢʚʘʥʪʦʚʘʥʠʷ ð ʧʦʩʣʝʜʥʠʡ ʧʦʜʭʦʜ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʘʣʝʝ. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʩʧʨʦʝʢ-
ʪʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʘʨʭʠʪʝʢʪʫʨʫ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʠ ʦʧʪʠʤʠʟʠʨʦ-
ʚʘʪʴ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʥʘ ʦʢʦʥʝʯʥʦʤ ʫʩʪʨʦʡʩʪʚʝ. 

 
1 ɹʩʮʡʫʞʣʫʬʩʙ ʨʩʧʜʩʙʥʥʦʧʜʧ ʣʧʥʨʤʞʣʪʙ 
ʉʠʩʪʝʤʘ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʥʘʪʠʚʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Android (ʚʝʨʩʠʷ 10 

ʠ ʚʳʰʝ) ʥʘ ʷʟʳʢʝ Kotlin. ɺʳʙʦʨ ʧʣʘʪʬʦʨʤʳ ʦʙʫʩʣʦʚʣʝʥ ʝʸ ʜʦʤʠʥʠʨʫʶʱʠʤ ʧʦʣʦʞʝʥʠʝʤ ʥʘ ʨʳʥʢʝ ʠ ʦʪ-
ʢʨʳʪʦʩʪʴʶ ʬʘʡʣʦʚʦʡ ʩʠʩʪʝʤʳ, ʫʧʨʦʱʘʶʱʝʡ ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ. ʇʨʠʣʦʞʝʥʠʝ ʧʦʩʪʨʦʝʥʦ ʧʦ ʧʨʠʥʮʠʧʘʤ ʯʠ-
ʩʪʦʡ ʘʨʭʠʪʝʢʪʫʨʳ (Clean Architecture) ʩ ʤʥʦʛʦʤʦʜʫʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʪʨʠ ʩʣʦʷ (ʨʠʩ. 1):  

ï ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ï ʜʝʢʣʘʨʘʪʠʚʥʳʝ ʵʢʨʘʥʳ ʥʘ Jetpack Compose [5] ʠ ViewModel, ʭʨʘʥʷʱʠʡ 
ʩʦʩʪʦʷʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʯʝʨʝʟ StateFlow ʠ ʧʝʨʝʞʠʚʘʶʱʠʡ ʧʦʚʦʨʦʪʳ ʵʢʨʘʥʘ;  

ï ʩʣʦʡ ʙʠʟʥʝʩ-ʣʦʛʠʢʠ ð ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (UseCase), ʨʝʘʣʠʟʫʶʱʠʝ ʨʘʩʯʸʪʥʫʶ ʣʦʛʠʢʫ, ʠ 
ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʧʦʣʝ, ʧʨʦʙʘ, ʫʨʦʞʘʡʥʦʩʪʴ);  

ï ʩʣʦʡ ʜʘʥʥʳʭ ï ʨʝʧʦʟʠʪʦʨʠʡ ʢʘʢ ʝʜʠʥʘʷ ʪʦʯʢʘ ʜʦʩʪʫʧʘ, ʣʦʢʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ 
Room [6] ʠ ʦʙʸʨʪʢʘ ʥʘʜ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ TensorFlow Lite, ʠʥʢʘʧʩʫʣʠʨʫʶʱʘʷ ʧʨʝʧʨʦʮʝʩʩʠʥʛ ʠ ʧʦʩʪʧʨʦ-
ʮʝʩʩʠʥʛ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʪʝʢ: ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʧʘʪʪʝʨʥ MVVM; ʨʘʙʦʪʘ ʩ ʢʘʤʝʨʦʡ ʯʝʨʝʟ CameraX [7]; ʠʥ-
ʬʝʨʝʥʩ ï TensorFlow Lite [8] ʩ ʘʧʧʘʨʘʪʥʳʤ ʫʩʢʦʨʝʥʠʝʤ (GPU Delegate); ʭʨʘʥʝʥʠʝ ï Room (SQLite); 
ʘʩʠʥʭʨʦʥʥʦʩʪʴ ï Kotlin Coroutines ʠ Flow; ʚʥʝʜʨʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ï Koin; ʥʘʚʠʛʘʮʠʷ ï Navigation 
Compose ʩ ʪʠʧʦʙʝʟʦʧʘʩʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ. ɼʣʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʙʝʟ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʝʪʠ ʨʝʘʣʠʟʦ-
ʚʘʥʘ ʣʦʢʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʠʟ ʪʨʸʭ ʩʫʱʥʦʩʪʝʡ ð ʧʦʣʷ, ʧʨʦʙʳ ʠ ʠʟʦʙʨʘʞʝʥʠʷ ï ʩʦ ʩʚʷʟʴʶ çʦʜʠʥ-ʢʦ-
ʤʥʦʛʠʤè ʠ ʢʘʩʢʘʜʥʳʤ ʫʜʘʣʝʥʠʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʜʘʥʥʳʭ ʧʨʠ ʫʜʘʣʝʥʠʠ ʧʦʣʷ.  

 
2 ɹʪʡʦʮʩʧʦʦʴʢ ʣʧʦʛʞʢʞʩ ʧʚʩʙʚʧʫʣʡ ʣʙʝʩʙ 
ʆʧʝʨʘʮʠʠ ʠʥʬʝʨʝʥʩʘ ʠ ʟʘʧʠʩʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʨʝʩʫʨʩʦʸʤʢʠ ʠ ʥʝʜʦʧʫʩʪʠʤʳ ʚ ʦʩʥʦʚʥʦʤ ʧʦʪʦʢʝ, ʪʘʢ 

ʢʘʢ ʧʨʠʚʦʜʷʪ ʢ çʟʘʚʠʩʘʥʠʶè ʠʥʪʝʨʬʝʡʩʘ. ʇʦʵʪʦʤʫ ʪʷʞʸʣʳʝ ʟʘʜʘʯʠ ʚʳʥʝʩʝʥʳ ʚ ʬʦʥʦʚʳʝ ʧʦʪʦʢʠ ʯʝʨʝʟ 
ʜʠʩʧʝʪʯʝʨʳ ʢʦʨʫʪʠʥ: ʚʚʦʜ-ʚʳʚʦʜ ï ʥʘ Dispatchers.IO, ʚʳʯʠʩʣʝʥʠʷ (ʧʨʝʧʨʦʮʝʩʩʠʥʛ, NMS, ʨʘʩʯʸʪ ʫʨʦ-
ʞʘʡʥʦʩʪʠ) ï ʥʘ Dispatchers.Default; ʨʝʘʢʪʠʚʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ StateFlow. ʊʠʧʦ-
ʚʦʡ ʧʦʪʦʢ ʜʘʥʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʘʜʨʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʨʠʩ. 2): ʧʨʝʜʧʨʦʩʤʦʪʨ ʢʘʤʝʨʳ CameraX 
Ÿ ʟʘʭʚʘʪ ʠʟʦʙʨʘʞʝʥʠʷ Ÿ ʟʘʧʫʩʢ ʢʦʨʫʪʠʥʳ Ÿ ʧʨʝʧʨʦʮʝʩʩʠʥʛ (ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢ ʚʭʦʜʥʦʤʫ ʨʘʟʤʝʨʫ 
ʩʝʪʠ, ʥʦʨʤʘʣʠʟʘʮʠʷ) Ÿ ʠʥʬʝʨʝʥʩ TensorFlow Lite Ÿ ʧʦʩʪʧʨʦʮʝʩʩʠʥʛ (ʧʦʜʘʚʣʝʥʠʝ ʥʝʤʘʢʩʠʤʫʤʦʚ NMS, 
ʘ ʧʨʠ ʧʦʜʩʯʸʪʝ ʟʸʨʝʥ ï ʥʘʨʝʟʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʣʠʷʥʠʝ ʧʨʝʜʩʢʘʟʘʥʠʡ ʧʦ ʤʝʪʦʜʫ SAHI [9]) Ÿ ʨʘʩʯʸʪ 
ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ Ÿ ʦʙʥʦʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʠ ʧʝʨʝʨʠʩʦʚʢʘ ʨʝʟʫʣʴʪʘʪʘ ʩ ʥʘʣʦ-
ʞʝʥʠʝʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʨʘʤʦʢ. 
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ʉʡʪ. 1. ʃʧʥʨʧʦʞʦʫʦʙʸ ʝʡʙʜʩʙʥʥʙ ʨʩʡʤʧʟʞʦʡʸ (Clean Architecture) 

 
 

 
ʉʡʪ. 2. ɽʡʙʜʩʙʥʥʙ ʨʧʪʤʞʝʧʛʙʫʞʤʵʦʧʪʫʡ ʧʚʩʙʚʧʫʣʡ ʣʙʝʩʙ 
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3. ʇʨʫʡʥʡʠʙʯʡʸ ʦʞʢʩʧʪʞʫʞʛʴʮ ʥʧʝʞʤʞʢ ʝʤʸ ʧʣʧʦʞʰʦʧʜʧ ʬʪʫʩʧʢʪʫʛʙ 
ʀʩʭʦʜʥʘʷ ʤʦʜʝʣʴ (ʜʝʪʝʢʪʦʨ ʥʘ ʙʘʟʝ YOLOv11 [10]) ʚ ʬʦʨʤʘʪʝ PyTorch ʪʨʝʙʫʝʪ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ 

Python, ʯʪʦ ʥʝʧʨʠʤʝʥʠʤʦ ʥʘ ʧʣʘʪʬʦʨʤʝ Android. ɺʳʧʦʣʥʷʝʪʩʷ ʜʚʫʭʵʪʘʧʥʳʡ ʵʢʩʧʦʨʪ: ʩʥʘʯʘʣʘ ʚ ʧʨʦʤʝ-
ʞʫʪʦʯʥʳʡ ʬʦʨʤʘʪ ONNX, ʟʘʪʝʤ ʚ TensorFlow Lite ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʛʨʘʬʘ (ʩʣʠʷʥʠʝ ʩʚʸʨʪʢʠ ʠ ʧʘʢʝʪʥʦʡ 
ʥʦʨʤʘʣʠʟʘʮʠʠ, ʫʜʘʣʝʥʠʝ ʥʝʠʩʧʦʣʴʟʫʝʤʳʭ ʫʟʣʦʚ). ɼʘʣʝʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʦʩʪʪʨʝʥʠʨʦʚʦʯʥʦʝ ʮʝʣʦʯʠʩʣʝʥ-
ʥʦʝ ʢʚʘʥʪʦʚʘʥʠʝ INT8, ʧʝʨʝʚʦʜʷʱʝʝ ʚʝʩʘ ʠ ʘʢʪʠʚʘʮʠʠ ʠʟ 32-ʙʠʪʥʦʛʦ ʬʦʨʤʘʪʘ ʩ ʧʣʘʚʘʶʱʝʡ ʪʦʯʢʦʡ ʚ 8-
ʙʠʪʥʳʡ ʮʝʣʦʯʠʩʣʝʥʥʳʡ; ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʘʢʪʠʚʘʮʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʣʠʙʨʦ-
ʚʦʯʥʳʡ ʥʘʙʦʨ [11]. ʇʦʩʢʦʣʴʢʫ ʮʝʣʦʯʠʩʣʝʥʥʳʡ ʵʢʩʧʦʨʪ ʜʝʪʝʢʪʦʨʦʚ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʧʦʪʝʨʝ ʪʦʯʥʦʩʪʠ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʠ ʫʚʝʨʝʥʥʦʩʪʠ, ʪʦʯʥʦʩʪʴ ʢʚʘʥʪʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 
ʫʞʝ ʥʘ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʤ ʬʘʡʣʝ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʟʘʧʘʩʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʭʨʘʥʷʝʪʩʷ ʤʦʜʝʣʴ ʚ ʬʦʨʤʘʪʝ 
FP16. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʶʣʪʨʧʩʫʡʩʧʛʙʦʦʴʮ ʭʧʩʥʙʫʧʛ ʥʧʝʞʤʡ (ʩʙʠʥʞʩʴ ʭʧʩʥʙʫʧʛ ʡʠʥʞʩʞʦʴ) 

ʍʧʩʥʙʫ TFLite ʉʙʠʥʞʩ, ʅɺ ʊʟʙʫʡʞ ʣ FP32 mAP@0.5 

FP32 (ʠʩʭʦʜʥʘʷ) 10,4 1,0Ĭ 0,920 

FP16 5,3 2,0Ĭ å0,920 

INT8 (ʢʚʘʥʪʦʚʘʥʥʘʷ) 2,9 3,6Ĭ å0,90 

 

 
ʉʡʪ. 3. ʇʪʦʧʛʦʴʞ ʶʣʩʙʦʴ ʨʩʡʤʧʟʞʦʡʸ 

 
ʂʚʘʥʪʦʚʘʥʠʝ INT8 ʩʦʢʨʘʱʘʝʪ ʨʘʟʤʝʨ ʤʦʜʝʣʠ ʩ 10,4 ʜʦ 2,9 ʄɹ ï ʚ 3,6 ʨʘʟʘ, ʙʣʠʟʢʦ ʢ ʪʝʦʨʝʪʠʯʝ-

ʩʢʦʤʫ ʧʨʝʜʝʣʫ ʯʝʪʳʨʸʭʢʨʘʪʥʦʛʦ ʩʞʘʪʠʷ, ï ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʨʘʟʚʸʨʪʳʚʘʥʠʠ ʥʘ ʦʢʦʥʝʯʥʦʤ 
ʫʩʪʨʦʡʩʪʚʝ. ʌʦʨʤʘʪ FP16 ʫʤʝʥʴʰʘʝʪ ʨʘʟʤʝʨ ʚʜʚʦʝ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʧʦʪʝʨʠ ʪʦʯʥʦʩʪʠ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʢʘʢ 
ʟʘʧʘʩʥʦʡ ʚʘʨʠʘʥʪ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʤʦʜʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʤʘʨʪʬʦʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʷʤʳʤ 
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ʟʘʧʫʩʢʦʤ ʙʝʟ ʩʝʨʚʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʝʧʮʠʠ Edge AI. ʅʘ ʢʦʥʪʨʦʣʴʥʳʭ ʩʥʠʤʢʘʭ ʩʠ-
ʩʪʝʤʘ, ʚʳʧʦʣʥʷʷʩʴ ʥʘ ʪʝʣʝʬʦʥʝ, ʢʦʨʨʝʢʪʥʦ ʧʦʜʩʯʠʪʘʣʘ ʦʙʲʝʢʪʳ (9 ʠ 25 ʢʦʣʦʩʴʝʚ, 65 ʠ 70 ʟʸʨʝʥ), ʯʪʦ 
ʩʦʚʧʘʣʦ ʩ ʵʪʘʣʦʥʥʳʤ ʨʘʩʯʸʪʦʤ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʜʝʥʪʠʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʠ ʧʝʨʝʥʦʩʝ 
ʤʦʜʝʣʠ ʥʘ ʤʦʙʠʣʴʥʫʶ ʧʣʘʪʬʦʨʤʫ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʢʘʜʨʘ ʥʘ ʩʤʘʨʪʬʦʥʝ ʩʨʝʜʥʝʛʦ ʮʝ-
ʥʦʚʦʛʦ ʩʝʛʤʝʥʪʘ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 0,5 ʩ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʘʣʠʟ ʦʜʥʦʡ ʧʨʦʙʳ ʟʘ ʝʜʠʥʠʮʳ ʩʝʢʫʥʜ ʠ 
ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʣʝʚʦʛʦ ʨʝʞʠʤʘ. 

 
4. ʁʦʫʞʩʭʞʢʪ ʡ ʪʯʞʦʙʩʡʢ ʩʙʚʧʫʴ ʧʨʞʩʙʫʧʩʙ 
ʀʥʪʝʨʬʝʡʩ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʩ ʫʯʸʪʦʤ ʵʨʛʦʥʦʤʠʢʠ ʧʦʣʝʚʦʡ ʨʘʙʦʪʳ: ʢʨʫʧʥʳʝ ʢʥʦʧʢʠ, ʢʦʥʪʨʘʩʪʥʳʝ 

ʰʨʠʬʪʳ, ʤʠʥʠʤʫʤ ʜʝʡʩʪʚʠʡ (ʨʠʩ. 3). ʈʝʛʣʘʤʝʥʪ ʨʘʙʦʪʳ ʘʛʨʦʥʦʤʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: ʩʦʟʜʘʪʴ 
ʢʘʨʪʦʯʢʫ ʧʦʣʷ ʠ ʟʘʜʘʪʴ ʧʣʦʱʘʜʴ ʫʯʸʪʥʦʡ ʨʘʤʢʠ (ʚʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʦʣʷ); ʚ 
ʪʦʯʢʝ ʟʘʤʝʨʘ ʧʦʣʦʞʠʪʴ ʨʘʤʢʫ ʜʣʷ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʚʳʧʦʣʥʠʪʴ ʤʘʢʨʦʩʲʸʤʢʫ ʩʪʝʙʣʝʡ, ʧʨʦʚʝʨʠʚ ʢʦʨʨʝʢʪ-
ʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʛʨʘʥʠʮʳ ʫʯʸʪʥʦʡ ʦʙʣʘʩʪʠ; ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʨʝʟʘʪʴ ʠ ʦʙʤʦʣʦʪʠʪʴ ʢʦʣʦʩʴʷ, ʨʘʩ-
ʩʳʧʘʪʴ ʟʝʨʥʦ ʚ ʦʜʠʥ ʩʣʦʡ ʥʘ ʢʦʥʪʨʘʩʪʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʚʳʧʦʣʥʠʪʴ ʤʠʢʨʦʩʲʸʤʢʫ ï ʩʠʩʪʝʤʘ ʥʘʨʝʞʝʪ 
ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʜʩʯʠʪʘʝʪ ʟʸʨʥʘ ʠ ʚʳʯʠʩʣʠʪ ʦʟʝʨʥʸʥʥʦʩʪʴ; ʧʦʩʣʝ ʦʙʭʦʜʘ ʪʦʯʝʢ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʸʪ ʩ 
ʨʘʩʯʸʪʦʤ ʫʨʦʞʘʡʥʦʩʪʠ. ʇʦʜʩʯʸʪ ʟʸʨʝʥ ʷʚʣʷʝʪʩʷ ʥʝʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ: ʧʨʠ ʝʛʦ ʧʨʦʧʫʩʢʝ ʚ ʨʘʩʯʸʪʝ 
ʧʨʠʤʝʥʷʝʪʩʷ ʨʝʟʝʨʚʥʦʝ ʟʥʘʯʝʥʠʝ ʦʟʝʨʥʸʥʥʦʩʪʠ. 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʘʚʪʦʥʦʤʥʦʡ ʤʦʙʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦ-

ʩʪʠ ʧʰʝʥʠʮʳ ʤʝʪʦʜʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʘ ʧʣʘʪʬʦʨʤʝ Android (Clean Architecture, MVVM), ʚʢʣʶ-
ʯʘʶʱʘʷ ʣʦʢʘʣʴʥʦʝ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʥʘ ʙʘʟʝ Room ʠ ʘʩʠʥʭʨʦʥʥʳʡ ʢʦʥʚʝʡʝʨ ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʘ ʩ ʚʳ-
ʧʦʣʥʝʥʠʝʤ ʨʝʩʫʨʩʦʸʤʢʠʭ ʦʧʝʨʘʮʠʡ ʚʥʝ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ. ɺʳʧʦʣʥʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦ-
ʜʝʣʝʡ ʜʣʷ ʦʢʦʥʝʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʜʚʫʭʵʪʘʧʥʳʡ ʵʢʩʧʦʨʪ ʚ TensorFlow Lite ʠ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʢʚʘʥʪʦʚʘʥʠʝ 
INT8 ʩʦʢʨʘʪʠʣʠ ʨʘʟʤʝʨ ʤʦʜʝʣʠ ʜʦ 2,9 ʄɹ (ʚ 3,6 ʨʘʟʘ) ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʬʝʨʝʥʩʘ; 
ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʚʪʦʥʦʤʥʘʷ ʨʘʙʦʪʘ ʥʘ ʩʤʘʨʪʬʦʥʝ ʩʦ ʚʨʝʤʝʥʝʤ ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʘ ʦʢʦʣʦ 0,5 ʩ. ʇʦʣʫʯʝʥ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʘʣʠʟʫʝʤʦʩʪʴ ʩʮʝʥʘʨʠʷ Edge AI ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʧʦʣʝʚʦʡ ʦʮʝʥʢʠ ʫʨʦ-
ʞʘʡʥʦʩʪʠ ʙʝʟ ʩʝʨʚʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ï ʥʘʪʫʨʥʳʝ ʟʘʤʝʨʳ ʙʳʩʪʨʦʜʝʡ-
ʩʪʚʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʘʛʨʦʧʨʝʜʧʨʠʷʪʠʝʤ ʜʣʷ ʧʦʩʪʨʦ-
ʝʥʠʷ ʢʘʨʪ ʫʨʦʞʘʡʥʦʩʪʠ. 
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ʌɻɹʆʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠè (ʊʋʉʋʈ) 
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ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʝʜʫʙʦʨʦʯʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʩ ʧʦʤʦ-
ʱʴʶ ʮʠʬʨʦʚʳʭ ʢʘʤʝʨ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ (ʩʤʘʨʪʬʦʥʘʭ). ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 
ʜʚʫʭʵʪʘʧʥʦʛʦ ʘʥʘʣʠʟʘ ʮʠʬʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦʩʝʚʦʚ ʧʰʝʥʠʮʳ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘ 
ʠʟʦʙʨʘʞʝʥʠʠ ʢʦʣʦʩʴʝʚ ʠ ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʟʝʨʝʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʩʪʘʜʠʡʥʦʛʦ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʜʝʪʝʢʪʦ-
ʨʘ YOLOv11 ʠ ʤʝʪʦʜʘ ʠʥʬʝʨʝʥʩʘ ʩ ʥʘʨʝʟʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ SAHI. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥ-
ʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʯʝʪ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʦʯʥʦʝ ʟʝʤʣʝʜʝʣʠʝ, ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ, 
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TWO-STAGE METHOD FOR WHEAT BIOLOGICAL YIELD ESTIMATION FROM IMAGES BASED ON 
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Abstract: This paper examines the problem of rapid pre-harvest wheat yield assessment using digital camer-
as installed in mobile devices (smartphones). A two-stage method for analyzing digital images of wheat crops 
is proposed, combining image ear detection and grain counting using the YOLOv11 single-stage neural net-
work detector and the SAHI image slicing inference method. The results of an experimental evaluation of de-
tection accuracy and a calculation of yield estimation error are presented. 
Keywords: precision farming, yield assessment, computer vision, deep learning, YOLOv11, ear counting, 
grain counting, SAHI. 

 
ɻʛʞʝʞʦʡʞ 
ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʦʨʠʪʝʪʥʳʤ ʟʘʜʘʯʘʤ ʩʪʨʘʪʝʛʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʧʰʝʥʠʮʘ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ 
ʩʪʨʘʥʳ. ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʨʦʩʪʘ ʵʬʬʝʢ-
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʠʚʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʘʥʦʚʠʪʩʷ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ [1, 2]. 
ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʸʤʢʠʭ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 
ʚʦʟʜʝʣʳʚʘʥʠʷ ʟʝʨʥʦʚʳʭ ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʙʦʨʦʯʥʘʷ ʦʮʝʥʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ï ʢʦʣʠʯʝʩʪʚʘ ʚʳʨʘʱʝʥʥʦʛʦ ʟʝʨ-
ʥʘ ʥʘ ʢʦʨʥʶ ʜʦ ʥʘʯʘʣʘ ʫʙʦʨʢʠ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʥʘ ʟʘʚʝʨʰʘʶʱʠʭ ʬʘʟʘʭ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝ-
ʥʠʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʰʢʘʣʝ ʨʦʩʪʘ ʟʝʨʥʦʚʳʭ [3]. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ (çʤʝʪʨʦʚʦʢè) ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʫʯʥʦʡ ʦʪʙʦʨ ʠ ʧʦʜʩʯʝʪ 
ʧʨʦʙ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʪʨʫʜʦʝʤʢʦʩʪʴʶ (20ï30 ʤʠʥʫʪ ʥʘ ʦʜʥʫ ʧʨʦʙʫ), ʥʠʟʢʦʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚ-
ʥʦʩʪʴʶ ʚʳʙʦʨʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ: ʧʦʛʨʝʰʥʦʩʪʴ ʨʫʯʥʦʛʦ ʧʦʜʩʯʸʪʘ ʜʦ-
ʩʪʠʛʘʝʪ 15ï20 %, ʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʤʘʣʦʡ ʚʳʙʦʨʢʠ ï ʜʦ 25 %, ʯʪʦ ʚʝʜʸʪ ʢ ʦʰʠʙʢʘʤ ʚ ʧʣʘ-
ʥʠʨʦʚʘʥʠʠ ʫʙʦʨʦʯʥʦʡ ʢʘʤʧʘʥʠʠ, ʣʦʛʠʩʪʠʢʠ ʠ ʤʦʱʥʦʩʪʝʡ ʭʨʘʥʝʥʠʷ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠ-
ʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ï ʩʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ 
ʘʧʧʘʨʘʪʦʚ ï ʜʘʶʪ ʣʠʰʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʙʠʦʤʘʩʩʳ ʯʝʨʝʟ ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ ʠ ʥʦʩʷʪ ʢʦʩʚʝʥ-
ʥʳʡ ʭʘʨʘʢʪʝʨ: ʦʥʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʷʤʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʘʭ 
ʫʨʦʞʘʷ [2].  

ʇʨʠʤʝʥʝʥʠʝ ʩʚʸʨʪʦʯʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʜʩʯʸʪʘ ʢʦʣʦʩʴʝʚ ʧʰʝʥʠʮʳ ʥʘ 
ʠʟʦʙʨʘʞʝʥʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ [4, 5, 6], ʦʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʰʝʥʠʡ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 
ʩʝʨʚʝʨʥʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʠʣʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʣʦʚʠʷ. ɺʦʟʥʠʢʘʝʪ ʧʨʦʪʠʚʦʨʝʯʠʝ: ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʥ-
ʩʪʨʫʤʝʥʪʳ ʣʠʙʦ ʪʦʯʥʳ, ʥʦ ʪʨʫʜʦʸʤʢʠ, ʣʠʙʦ ʦʧʝʨʘʪʠʚʥʳ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʝʪʘʣʴʥʳ. 

ʈʘʟʚʠʪʠʝ ʤʝʪʦʜʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʦʪʢʨʳʚʘʝʪ ʧʫʪʴ ʢ ʨʘʟʨʝʰʝʥʠʶ 
ʵʪʦʛʦ ʧʨʦʪʠʚʦʨʝʯʠʷ [7, 1]. ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ð ʠʟʣʦʞʠʪʴ ʤʝʪʦʜʠʢʫ ʜʚʫʭʵʪʘʧʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʡ-
ʥʦʩʪʠ ʧʰʝʥʠʮʳ ʧʦ ʮʠʬʨʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ, ʠ ʧʨʠʚʝʩʪʠ 
ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʝʸ ʪʦʯʥʦʩʪʠ. 

 
1. ʅʙʫʞʥʙʫʡʰʞʪʣʙʸ ʥʧʝʞʤʵ ʧʯʞʦʣʡ ʬʩʧʟʙʢʦʧʪʫʡ 
ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʝ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʫʨʦʞʘʡʥʦʩʪʴ Y ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʝʜʝ-

ʥʠʝʤ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ: 
Y = (N Ŀ ɿ Ŀ M1000) / k,                                                                  (1) 

ʛʜʝ N ï ʛʫʩʪʦʪʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ, ʰʪ/ʤĮ (ʪʠʧʠʯʥʳʡ ʜʠʘʧʘʟʦʥ 300ï800); ɿ ï ʦʟʝʨʥʸʥʥʦʩʪʴ, 
ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʟʸʨʝʥ ʚ ʢʦʣʦʩʝ (20ï50); M1000 ï ʤʘʩʩʘ 1000 ʟʸʨʝʥ, ʛ; k = 10  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʚʦʜʘ 
ʝʜʠʥʠʮ ʧʨʠ ʚʳʨʘʞʝʥʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʚ ʮʝʥʪʥʝʨʘʭ ʩ ʛʝʢʪʘʨʘ (ʮ/ʛʘ). 

ʀʟ ʬʦʨʤʫʣʳ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʦ ʠʟʤʝʨʠʪʴ ʧʦ 
ʠʟʦʙʨʘʞʝʥʠʶ ʜʚʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʥʝʦʜʥʦʨʦʜʥʳʝ ʚʝʣʠʯʠʥʳ ï ʛʫʩʪʦʪʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʩʪʝʙʣʝʩʪʦʷ N ʠ 
ʦʟʝʨʥʸʥʥʦʩʪʴ ɿ (ʤʘʩʩʘ 1000 ʟʸʨʝʥ ʙʝʨʸʪʩʷ ʠʟ ʧʘʩʧʦʨʪʘ ʩʦʨʪʘ). ʀʤʝʥʥʦ ʵʪʠ ʜʚʘ ʧʘʨʘʤʝʪʨʘ ʦʧʨʝʜʝʣʷʶʪ-
ʩʷ ʥʘ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʤʝʪʦʜʠʢʠ. 

 
2. ʅʞʫʧʝʡʣʙ ʝʛʬʮʶʫʙʨʦʧʜʧ ʙʦʙʤʡʠʙ ʡʠʧʚʩʙʟʞʦʡʢ 
ʇʨʝʜʣʘʛʘʝʤʘʷ ʤʝʪʦʜʠʢʘ ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʤʘʩʰʪʘʙʘ ʘʥʘʣʠʟʘ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʧʨʠ-

ʣʦʞʝʥʠʷ. 
ʕʪʘʧ 1 ï  ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʣʦʩʴʝʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʫʯʸʪʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʦʮʝʥʢʘ ʛʫʩʪʦʪʳ ʩʪʝʙʣʝʩʪʦʷ 

N. ʉʥʠʤʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʦʜʥʦʩʪʘʜʠʡʥʳʤ ʥʝʡʨʦʩʝʪʝʚʳʤ ʜʝʪʝʢʪʦʨʦʤ YOLOv11 [8], ʚʳʜʝʣʷʶʱʠʤ ʢʘʞ-
ʜʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʢʦʣʦʩ ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʨʘʤʢʦʡ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʪʥʝʩʝʥʠʷ ʢʦʣʦʩʴʝʚ ʢ ʧʨʦʙʝ ʧʨʝʜ-
ʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʫʯʸʪʥʦʡ ʦʙʣʘʩʪʠ (ROI) ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʨʘʤʢʝ, ʧʦʤʝʱʘʝʤʦʡ ʚ ʢʘʜʨ: ʢʦʣʦʩ 
ʫʯʠʪʳʚʘʝʪʩʷ, ʝʩʣʠ ʮʝʥʪʨ (ʮʝʥʪʨʦʠʜ) ʝʛʦ ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʨʘʤʢʠ ʧʦʧʘʜʘʝʪ ʚʥʫʪʨʴ ʚʳʜʝʣʝʥʥʦʛʦ ʤʥʦʛʦ-
ʫʛʦʣʴʥʠʢʘ (ʧʨʘʚʠʣʦ çʮʝʥʪʨʦʠʜ-ʚ-ROIè). ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʦʙʨʘʙʦʪʢʘ ʯʘʩʪʠʯʥʦʡ ʚʠʜʠʤʦʩʪʠ ʨʘʤʢʠ: ʧʨʠ ʚʠ-
ʜʠʤʳʭ 2ï3 ʫʛʣʘʭ ʛʨʘʥʠʮʘ ʜʦʩʪʨʘʠʚʘʝʪʩʷ ʧʦ ʚʠʜʠʤʳʤ ʨʸʙʨʘʤ, ʧʨʠ ʦʜʥʦʤ ʫʛʣʝ ʩʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʧʝ-
ʨʝʮʝʥʪʨʠʨʦʚʘʪʴ ʢʘʜʨ ʠʣʠ ʟʘʜʘʪʴ ʦʙʣʘʩʪʴ ʚʨʫʯʥʫʶ. 

ʕʪʘʧ 2 ï ʧʦʜʩʯʸʪ ʟʸʨʝʥ ʠ ʦʮʝʥʢʘ ʦʟʝʨʥʸʥʥʦʩʪʠ ɿ. ʇʦʩʣʝ ʦʙʤʦʣʦʪʘ ʢʦʣʦʩʴʝʚ ʟʝʨʥʦ ʨʘʩʩʳʧʘʝʪʩʷ ʚ 
ʦʜʠʥ ʩʣʦʡ ʥʘ ʢʦʥʪʨʘʩʪʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʩʥʠʤʘʝʪʩʷ ʢʨʫʧʥʳʤ ʧʣʘʥʦʤ. ʇʦʜʩʯʸʪ ʟʸʨʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʢʣʘʩʩʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʙʥʘʨʫʞʝʥʠʷ ʤʘʣʳʭ ʦʙʲʝʢʪʦʚ: ʧʨʠ ʩʞʘʪʠʠ ʩʥʠʤʢʘ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʦ 
ʚʭʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʩʝʪʠ ʟʝʨʥʦ ʩʞʠʤʘʝʪʩʷ ʜʦ 1ï2 ʧʠʢʩʝʣʝʡ ʠ ʪʝʨʷʝʪʩʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʘʜʘʧʪʠ-
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ʨʦʚʘʥ ʤʝʪʦʜ ʠʥʬʝʨʝʥʩʘ ʩ ʥʘʨʝʟʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ SAHI [9]: ʩʥʠʤʦʢ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ 
ʬʨʘʛʤʝʥʪʳ (ʪʘʡʣʳ) ʨʘʟʤʝʨʦʤ, ʨʘʚʥʳʤ ʚʭʦʜʫ ʩʝʪʠ, ʩ ʧʝʨʝʢʨʳʪʠʝʤ ʦʢʦʣʦ 20 %; ʜʣʷ ʢʘʞʜʦʛʦ ʪʘʡʣʘ ʚʳ-
ʧʦʣʥʷʝʪʩʷ ʧʨʦʭʦʜ ʩʝʪʠ, ʣʦʢʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʧʨʝʜʩʢʘʟʘʥʠʡ ʧʝʨʝʩʯʠʪʳʚʘʶʪʩʷ ʚ ʛʣʦʙʘʣʴʥʳʝ, ʘ ʜʫʙʣʠ-
ʢʘʪʳ ʥʘ ʛʨʘʥʠʮʘʭ ʪʘʡʣʦʚ ʫʩʪʨʘʥʷʶʪʩʷ ʘʣʛʦʨʠʪʤʦʤ ʧʦʜʘʚʣʝʥʠʷ ʥʝʤʘʢʩʠʤʫʤʦʚ (NMS). 

ʆʙʦʩʥʦʚʘʥʠʝ ʜʚʫʭʵʪʘʧʥʦʩʪʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʳʡ ʦʜʥʦʩʪʘʜʠʡʥʳʡ ʧʦʜʭʦʜ ð ʧʨʷʤʘʷ ʦʮʝʥʢʘ ʦʟʝʨ-
ʥʸʥʥʦʩʪʠ ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʢʦʣʦʩʘ ʥʘ ʦʙʱʝʤ ʧʣʘʥʝ ð ʩʦʜʝʨʞʠʪ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʦ-
ʛʨʝʰʥʦʩʪʴ: ʥʘ ʧʨʦʝʢʮʠʠ ʢʦʣʦʩʘ ʯʘʩʪʴ ʟʸʨʝʥ ʧʝʨʝʢʨʳʪʘ ʩʦʩʝʜʥʠʤʠ, ʧʦʵʪʦʤʫ ʧʨʷʤʦʡ ʧʦʜʩʯʸʪ ʩʪʨʫʢʪʫʨʥʦ 
ʥʝʜʦʫʯʠʪʳʚʘʝʪ ʩʢʨʳʪʳʝ ʟʸʨʥʘ (ʨʠʩ. 1). ɼʚʫʭʵʪʘʧʥʳʡ ʤʝʪʦʜ ʫʩʪʨʘʥʷʝʪ ʧʝʨʝʢʨʳʪʠʝ ʬʠʟʠʯʝʩʢʠ: ʧʦʩʣʝ 
ʦʙʤʦʣʦʪʘ ʟʸʨʥʘ ʨʘʟʥʝʩʝʥʳ ʚ ʧʣʦʩʢʦʩʪʠ ʠ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʩʪʘʪʦʯʥʘʷ ʦʰʠʙʢʘ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʰʴ ʧʦʣʥʦʪʦʡ ʜʝʪʝʢʪʦʨʘ ʟʸʨʝʥ. ʇʦ ʨʘʩʯʸʪʥʦʡ ʦʮʝʥʢʝ ʵʪʦ ʩʥʠʞʘʝʪ ʩʨʝʜʥʶʶ ʘʙʩʦʣʶʪʥʫʶ 
ʦʰʠʙʢʫ (MAE) ʦʧʨʝʜʝʣʝʥʠʷ ʦʟʝʨʥʸʥʥʦʩʪʠ ʩ 10ï12 ʜʦ 1ï2 ʟʸʨʝʥ ʥʘ ʢʦʣʦʩ; ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨ-
ʞʜʝʥʠʝ ʜʘʥʥʦʛʦ ʵʬʬʝʢʪʘ ʦʪʥʝʩʝʥʦ ʢ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ. 

 

 
ʉʡʪ. 1. ʊʧʨʧʪʫʙʛʤʞʦʡʞ ʧʝʦʧʪʫʙʝʡʢʦʧʢ ʡ ʝʛʬʮʶʫʙʨʦʧʢ ʧʯʞʦʣʡ ʧʠʞʩʦʹʦʦʧʪʫʡ 

 

 
ʉʡʪ. 2. ʉʞʠʬʤʵʫʙʫ ʧʚʦʙʩʬʟʞʦʡʸ ʣʧʤʧʪʵʞʛ (ʪʤʞʛʙ ñ 44, ʪʨʩʙʛʙ ñ 25) 

 
3. ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʧʯʞʦʣʙ ʫʧʰʦʧʪʫʡ 
ɼʝʪʝʢʪʦʨ ʢʦʣʦʩʴʝʚ (YOLOv11n, ʨʘʟʤʝʨ ʚʭʦʜʘ 1024 ʧʠʢʩʝʣʷ) ʦʙʫʯʝʥ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʥʘʙʦʨʝ 

GWHD 2021 (ʦʢʦʣʦ 6500 ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ ʧʦʨʷʜʢʘ 275 000 ʨʘʟʤʝʯʝʥʥʳʭ ʢʦʣʦʩʴʝʚ 
ʠʟ 11 ʩʪʨʘʥ) [10, 11] ʠ ʦʮʝʥʸʥ ʥʘ ʦʪʣʦʞʝʥʥʦʡ ʚʳʙʦʨʢʝ. ɼʝʪʝʢʪʦʨ ʟʸʨʝʥ (YOLOv11n, ʚʭʦʜ 640) ʦʙʫʯʝʥ ʥʘ 
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ʦʪʢʨʳʪʦʤ ʥʘʙʦʨʝ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʩʩʳʧʘʥʥʳʭ ʟʸʨʝʥ ʧʰʝʥʠʮʳ (ʧʦʨʷʜʢʘ 3700 ʠʟʦʙʨʘʞʝʥʠʡ). ɺ ʢʘʯʝʩʪʚʝ 
ʤʝʪʨʠʢ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʯʥʦʩʪʴ (Precision), ʧʦʣʥʦʪʘ (Recall) ʠ ʩʨʝʜʥʷʷ ʪʦʯʥʦʩʪʴ mAP ʧʨʠ ʧʦʨʦʛʝ IoU 0,5 
ʠ ʚ ʜʠʘʧʘʟʦʥʝ 0,5ï0,95. ʀʟʤʝʨʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʥʘʨʫʞʝʥʠʷ ʢʦʣʦʩʴʝʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1; ʧʨʠ-
ʤʝʨ ʨʘʙʦʪʳ ʜʝʪʝʢʪʦʨʘ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 2. 

 
ʋʙʚʤʡʯʙ 1 

ʋʧʰʦʧʪʫʵ ʧʚʦʙʩʬʟʞʦʡʸ ʣʧʤʧʪʵʞʛ ʦʙ ʦʙʚʧʩʞ GWHD 2021 (ʡʠʥʞʩʞʦʧ) 

ʅʞʫʩʡʣʙ Precision Recall mAP@0.5 mAP@0.5:0.95 

ɿʥʘʯʝʥʠʝ 0,911 0,845 0,920 0,518 

 
ɼʣʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʜʝʪʝʢʪʦʨʘ ʥʘ ʝʜʠʥʦʤ 

ʨʘʟʙʠʝʥʠʠ ʥʘʙʦʨʘ (ʪʘʙʣʠʮʘ 2). 
 

ʋʙʚʤʡʯʙ 2 
ʊʩʙʛʦʞʦʡʞ ʣʧʦʭʡʜʬʩʙʯʡʢ ʝʞʫʞʣʫʧʩʙ ʣʧʤʧʪʵʞʛ (ʡʠʥʞʩʞʦʧ) 

ʃʧʦʭʡʜʬʩʙʯʡʸ mAP@0.5 (ʛʙʤʡʝʙʯʡʸ) ʉʙʠʥʞʩ ʥʧʝʞʤʡ, ʅɺ 

YOLOv11n, ʚʭʦʜ 640 0,912 5,3 

YOLOv11n, ʚʭʦʜ 1024 0,920 5,3 

YOLOv11s, ʚʭʦʜ 640 0,919 18,0 

 
ɺʩʝ ʪʨʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʣʠʟʢʫʶ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ. ɺʘʨʠʘʥʪ YOLOv11n ʧʨʠ ʚʭʦʜʝ 

1024 ʜʘʸʪ ʥʘʠʙʦʣʴʰʫʶ ʚʘʣʠʜʘʮʠʦʥʥʫʶ ʪʦʯʥʦʩʪʴ (mAP@0.5 = 0,920), ʥʝ ʫʩʪʫʧʘʷ ʚʪʨʦʝ ʙʦʣʝʝ ʪʷʞʸʣʦʡ 
ʤʦʜʝʣʠ Small (0,919 ʧʨʠ 18 ʄɹ) ʠ ʩʦʭʨʘʥʷʷ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 5,3 ʄɹ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʨʝʙʦʚʘʥʠ-
ʷʤʠ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ. ʀʟʤʝʨʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʝʪʝʢʪʦʨʘ ʟʸʨʝʥ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3; ʧʨʠʤʝʨ 
ʦʙʥʘʨʫʞʝʥʠʷ ʟʸʨʝʥ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩ. 3. 

 
ʋʙʚʤʡʯʙ 3 

ʋʧʰʦʧʪʫʵ ʝʞʫʞʣʫʧʩʙ ʠʹʩʞʦ (ʡʠʥʞʩʞʦʧ) 

ʅʞʫʩʡʣʙ Precision Recall mAP@0.5 mAP@0.5:0.95 

ɿʥʘʯʝʥʠʝ 0,956 0,968 0,975 0,791 

 
 

 
ʉʡʪ. 3. ʉʞʠʬʤʵʫʙʫ ʧʚʦʙʩʬʟʞʦʡʸ ʠʹʩʞʦ (ʪʤʞʛʙ ñ 91, ʪʨʩʙʛʙ ñ 47) 

 
ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ SAHI, ʥʘ ʢʘʜʨʘʭ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʧʦ ʨʘʩʯʸʪʥʦʡ ʦʮʝʥʢʝ, ʚʦʩʩʪʘʥʘʚʣʠ-

ʚʘʝʪ ʧʦʣʥʦʪʫ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʣʢʠʭ ʦʙʲʝʢʪʦʚ ʩ 0,60ï0,70 (ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʩʞʘʪʠʠ ʚʭʦʜʘ) ʜʦ 0,90ï0,95; 
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ʥʘʪʫʨʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʚʭʦʜʠʪ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦʣʝʚʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʫʯʸʪʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʤʘʷ ʨʝʘʣʠʟʦʚʘʥʥʳʤ ʤʦʜʫʣʝʤ, ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 98 % ʚʝʨʥʦʛʦ ʦʪ-
ʥʝʩʝʥʠʷ ʢʦʣʦʩʴʝʚ ʧʨʠ ʧʦʣʥʦʩʪʴʶ ʚʠʜʠʤʦʡ ʨʘʤʢʝ ʠ ʙʦʣʝʝ 95 % ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʚʠʜʠʤʦʩʪʠ (2ï3 ʫʛʣʘ). 

ʀʪʦʛʦʚʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ 
ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ: 

ŭY/Y = ã(ŭʠʥʩʪʨĮ + ŭʩʪʘʪĮ),                                                          (2) 
ʧʨʠʯʸʤ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʫʙʳʚʘʝʪ ʩ ʨʦʩʪʦʤ ʯʠʩʣʘ ʧʨʦʙ M ʢʘʢ ŭʩʪʘʪ = Vʧʦʣ/̫ãM,  

ʛʜʝ Vʧʦʣʷ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ (ʜʣʷ ʟʝʨʥʦʚʳʭ 10ï15 %). ʂʣʶʯʝʚʦʡ 
ʚʳʚʦʜ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʧʦʛʨʝʰʥʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʜʘʸʪ ʩʪʘʪʠʩʪʠ-
ʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʪʨʫʜʦʸʤʢʦʩʪʠ ʦʪʙʠʨʘʝʪʩʷ ʤʘʣʦ ʧʨʦʙ (M = 4ï8). ɸʚʪʦʤʘʪʠʟʘʮʠʷ 
ʫʩʢʦʨʷʝʪ ʦʙʨʘʙʦʪʢʫ ʦʜʥʦʡ ʧʨʦʙʳ ʚ 5ï6 ʨʘʟ ʠ ʧʨʠ ʪʝʭ ʞʝ ʪʨʫʜʦʟʘʪʨʘʪʘʭ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʧʨʦʙ 
ʜʦ M = 15ï20, ʩʥʠʞʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ. ʈʘʩʯʸʪʥʳʡ ʙʶʜʞʝʪ ʧʦʛʨʝʰʥʦʩʪʠ (ʪʘʙʣʠʮʘ 4) ʧʦʢʘ-
ʟʳʚʘʝʪ ʜʦʩʪʠʞʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʨʷʜʢʘ 3,5ï4,2 % ʧʨʦʪʠʚ ʜʦ 
25 % ʫ ʨʫʯʥʦʛʦ ʤʝʪʦʜʘ. 
 

ʋʙʚʤʡʯʙ 4 
ʉʙʪʰʹʫʦʴʢ ʚʷʝʟʞʫ ʨʧʜʩʞʱʦʧʪʫʡ ʧʯʞʦʣʡ ʬʩʧʟʙʢʦʧʪʫʡ 

ʁʪʫʧʰʦʡʣ ʨʧʜʩʞʱʦʧʪʫʡ Ů, % 

ʆʙʥʘʨʫʞʝʥʠʝ ʢʦʣʦʩʴʝʚ 1,8 

ʇʣʦʱʘʜʴ ʨʘʤʢʠ (ʨʫʯʥʦʡ ʚʚʦʜ ʧʦʣʴʟʦʚʘʪʝʣʷ) 1,5 

ʇʦʜʩʯʸʪ ʟʸʨʝʥ 1,5 

ʄʘʩʩʘ 1000 ʟʸʨʝʥ (ʧʘʩʧʦʨʪ ʩʦʨʪʘ) 1,0 

ʀʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ (ʉʂʆ) 3,0 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ (M = 18, V = 12 %) 2,8 

ʁʫʧʜʧʛʙʸ ʨʧʜʩʞʱʦʧʪʫʵ ŮY/Y 4,1 

 
ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʜʚʫʭʵʪʘʧʥʦʡ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʰʝʥʠʮʳ ʧʦ ʮʠʬʨʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʷʤ, 

ʦʙʲʝʜʠʥʷʶʱʘʷ ʦʙʥʘʨʫʞʝʥʠʝ ʢʦʣʦʩʴʝʚ ʠ ʧʦʜʩʯʸʪ ʟʸʨʝʥ ʥʘ ʠ ʫʩʪʨʘʥʷʶʱʘʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʧʦʛʨʝʰ-
ʥʦʩʪʴ ʦʮʝʥʢʠ ʦʟʝʨʥʸʥʥʦʩʪʠ ʧʦ ʦʙʱʝʤʫ ʚʠʜʫ ʢʦʣʦʩʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʪʦʯ-
ʥʦʩʪʴ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ: ʠʟʤʝʨʝʥʥʳʡ mAP@0.5 ʩʦʩʪʘʚʠʣ 0,920 ʜʣʷ ʢʦʣʦʩʴʝʚ ʠ 0,975 ʜʣʷ ʟʸ-
ʨʝʥ; ʵʤʧʠʨʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʢʦʥʬʠʛʫʨʘʮʠʠ YOLOv11n ʧʨʠ ʚʭʦʜʝ 1024 ʧʠʢʩʝʣʷ. ʈʘʩʯʸʪʥʳʡ ʙʶʜ-
ʞʝʪ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʠʞʠʤʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʨʷʜʢʘ 
3,5ï4,2 % ʧʨʠ ʨʦʩʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ 5ï6 ʨʘʟ. ʅʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ï ʥʘʪʫʨʥʘʷ 
ʧʦʣʝʚʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʠʪʦʛʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 
ʜʚʫʭʵʪʘʧʥʦʛʦ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʦʟʝʨʥʸʥʥʦʩʪʠ. 
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ǼǩǰǮǤǯǧǫǤǬǱǟǪǻǬǟǾ ǭǵǤǬǩǟ 
ǦǟǡǧǰǧǫǭǰǱǧ ǡǺǴǭǣǬǭǨ ǫǭǸǬǭǰǱǧ 
ǫǟǪǭǨ ǡǤǱǯǭǼǬǤǯǢǤǱǧǶǤǰǩǭǨ ǲǰǱǟǬǭǡǩǧ 
ǭǱ ǰǩǭǯǭǰǱǧ ǡǤǱǯǟ ǧ ǩǭǼǳǳǧǵǧǤǬǱǟ 
ǠǺǰǱǯǭǴǭǣǬǭǰǱǧ 

ǰȞ ǢȒǿȌǿȌț 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʨʙʫʥʦʚʘ ʃʶʜʤʠʣʘ ʅʠʢʦʣʘʝʚʥʘ, 
ʢ.ʩ.-ʭ. ʥ.  

ʌɻɹʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʘʣʦʡ 
ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ ʩ ʪʨʝʭʣʦʧʘʩʪʥʳʤ ʚʠʥʪʦʤ ʠʟʤʝʥʷʝʤʦʛʦ ʰʘʛʘ. ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ ʯʘ-
ʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ, ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʢʦ-
ʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʣʠʥʝʡʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ ʠ ʯʘʩʪʦʪʦʡ ʚʨʘ-
ʱʝʥʠʷ ʚʠʥʪʘ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʠ ʕɼʉ ʛʝʥʝʨʘʪʦʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʞʠʤ ʨʝʛʫʣʠʨʦʚʘ-
ʥʠʷ ʩ ʧʦʜʜʝʨʞʘʥʠʝʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ ʚʝʪʨʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʞʠʤʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ, ʤʘʣʘʷ 
ɺʕʋ, ʧʨʝʜʝʣ ɹʝʮʘ, ʢʘʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ. 
 

EXPERIMENTAL ASSESSMENT OF THE DEPENDENCE OF OUTPUT POWER OF A SMALL WIND 
POWER INSTALLATION ON WIND SPEED AND SPEED FACTOR 

 
Xia Guangan 

 
Scientific adviser: Gorbunova Lyudmila Nikolaevna 

 
Abstract. The article discusses the results of a laboratory experiment to study a small wind power plant with a 
three-blade variable pitch propeller. Calculations of rotational speed, electromotive force, output power, speed 
factor and power factor were performed. A high linear relationship has been established between wind speed 
and propeller rotation frequency, as well as between rotation frequency and generator EMF. It is shown that 
the control mode with maintaining the optimal speed coefficient provides more efficient use of wind energy 
compared to the fixed speed mode. 
Abstract: wind energy, power factor, speed factor, small wind turbine, Betz limit, power quality, power regula-
tion. 
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ɺʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʧʨʝʦʙʨʘʟʫʶʪ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʤʝʭʘ-
ʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʘ ʟʘʪʝʤ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʛʝʥʝʨʘʪʦʨʘ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 
ʧʨʦʙʣʝʤ ʚʝʪʨʦʵʥʝʨʛʝʪʠʢʠ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʠʟ-ʟʘ ʢʦʪʦʨʦʡ ʠʟʤʝʥʷʶʪʩʷ ʯʘʩʪʦʪʘ 
ʚʨʘʱʝʥʠʷ, ʥʘʧʨʷʞʝʥʠʝ, ʪʦʢ ʠ ʚʳʭʦʜʥʘʷ ʤʦʱʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ. ʕʪʦ ʚʣʠʷʝʪ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʚʳʜʘʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ: ʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ, ʫʨʦʚʝʥʴ ʢʦ-
ʣʝʙʘʥʠʡ ʤʦʱʥʦʩʪʠ ʠ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʦʣʷ ʵʥʝʨʛʠʠ ʚʝʪʨʘ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʠʟʚʣʝʯʴ ʠʜʝʘʣʴʥʘʷ ʪʫʨʙʠʥʘ, 
ʦʛʨʘʥʠʯʝʥʘ ʧʨʝʜʝʣʦʤ ɹʝʮʘ ρφȾςχ  πȟυωσ [1]. ʈʝʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠʤʝʶʪ ʤʝʥʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʤʦʱʥʦʩʪʠ ʠʟ-ʟʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʨʴ. ʇʦʵʪʦʤʫ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ 
ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ɚ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ 
ʥʘʠʙʦʣʴʰʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ Cp. 

ʎʝʣʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 
ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʥʘ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʣʘʙʦʨʘʪʦʨʥʦʡ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʦʜʝʣʴ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʘ, ʨʝʛʫʣʷʪʦʨ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦ-
ʢʘ, ʚʦʣʴʪʤʝʪʨ, ʘʤʧʝʨʤʝʪʨ, ʵʣʝʢʪʨʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʘʥʝʤʦʤʝʪʨ/ʪʘʭʦʤʝʪʨ. ʈʘʜʠʫʩ ʣʦʧʘʩʪʠ ʩʦʩʪʘʚʣʷʣ R = 
0,134 ʤ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ ɟ = 1,188 ʢʛ/ʤį, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ʦʩʥʦʚʥʦʤ ʦʧʳ-
ʪʝ ʩʦʩʪʘʚʣʷʣʘ v = 5 ʤ/ʩ. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʁʪʮʧʝʦʴʞ ʝʙʦʦʴʞ ʠʙʛʡʪʡʥʧʪʫʡ ʰʙʪʫʧʫʴ ʛʩʙʲʞʦʡʸ ʡ ʖɽʊ ʧʫ ʪʣʧʩʧʪʫʡ ʛʞʫʩʙ 

v, ʤ/ʩ f, ʦʙ/ʩ E, ɺ v, ʤ/ʩ f, ʦʙ/ʩ E, ɺ 

5,0 48 25,0 3,5 32 15,9 

4,5 43 22,3 3,0 26 12,7 

4,0 38 19,2 2,5 19 9,6 

 
ɻʨʘʬʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2.  

 

 
ʉʡʪ. 1. ʀʙʛʡʪʡʥʧʪʫʵ ʛʩʙʲʞʦʡʸ ʧʫ ʪʣʧʩʧʪʫʡ ʛʞʫʩʙ 

 
ʃʠʥʝʡʥʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʜʘʣʘ ʚʳʨʘʞʝʥʠʝ: Ὢ  ρρȟυτσὺ  ψȟωυςȢ  ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʩʦ-

ʩʪʘʚʠʣ ὶ  πȟωωχω, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʯʪʠ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 
ɼʣʷ ʟʘʚʠʩʠʤʦʩʪʠ ʕɼʉ ʦʪ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ (ʨʠʩ.2) ʧʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ  

 Ὁ  πȟυσψυὪ  ρȟπσψ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ ʟʥʘʯʝʥʠʶ r = 0,9987. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ 
ʫʩʪʦʡʯʠʚʫʶ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʚʨʘʱʝʥʠʝʤ ʨʦʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʛʝʥʝʨʘʪʦʨʘ. 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 79 

 

XXI International scientific conference | www.naukaip.ru 

 
ʉʡʪ. 2. ʀʙʛʡʪʡʥʧʪʫʵ ʖɽʊ ʜʞʦʞʩʙʫʧʩʙ ʧʫ ʰʙʪʫʧʫʴ ʛʩʙʲʞʦʡʸ 

 
ʂʨʦʤʝ ʵʪʦʛʦ ʙʳʣʠ ʚʳʧʦʣʥʝʥʘ ʨʘʩʯʝʪʥʘʷ ʯʘʩʪʴ. 
ɺʳʭʦʜʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ 

ὖ  Ὗ  Ὅ ρς πȟρρψρȟτρφ ˏ ȟ̓                                                   ρ 

ʛʜʝ U ï ʥʘʧʨʷʞʝʥʠʝ; U = 12 ɺ; 
I ï ʪʦʢ; I = 0,118 ɸ. 
ʂʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʜʣʷ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ 

ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʨʠ ʟʥʘʯʝʥʠʷʭ Ὢ  σσ ̏ Ⱦ̂̒ȟὺ  υ ̍Ⱦ̒ 
‗  ς“ὪὙ Ⱦ ὺ ς“  σσ  πȟρστ Ⱦ υ  υȟυυχ                                          ς 

ʇʣʦʱʘʜʴ ʨʦʪʦʨʘ 

Ὓ  “Ὑ  “  πȟρστ  πȟπυφτρ ̍                                                σ 
ʄʦʱʥʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

ὖ̃̆̓̑́  πȟυ”Ὓὺύ  πȟυ  ρȟρψψ  πȟπυφτρ  υύ  τȟρψψ ˏ  ̓

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʰʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʚʝʣʠʯʠʥ 

ὅὴ 
ςὖ

“Ὑό”ὺύ
 
ρȟτρφ

τȟρψψ
πȟσσψ                                                    τ 

ɿʥʘʯʠʪ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ὅὴ  πȟσσψ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 57 % ʦʪ ʧʨʝʜʝʣʘ ɹʝʮʘ, ʪʘʢ ʢʘʢ 
πȟσσψ Ⱦ πȟυωσ  πȟυχ 

 
ʉʨʘʚʥʝʥʠʝ ʨʝʞʠʤʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʤʦʱʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ‗  υȟυφ. (ʪʘʙʣ.2). 
 

ʋʙʚʤʡʯʙ 2 
ʁʠʥʞʦʞʦʡʞ ʥʧʲʦʧʪʫʡ ʨʩʡ ʨʧʝʝʞʩʟʙʦʡʡ ʧʨʫʡʥʙʤʵʦʧʜʧ ʣʧʶʭʭʡʯʡʞʦʫʙ ʚʴʪʫʩʧʮʧʝʦʧʪʫʡ 

v, ʤ/ʩ f, ʦʙ/ʩ U, ɺ I, ʤɸ ʈ, ɺ 

5,0 33 12,0 118 1,416 

4,5 30 11,3 90 1,017 

4,0 26 9,6 72 0,691 

3,5 23 9,0 46 0,414 

3,0 20 7,6 30 0,228 

 
ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʝ Ὢ  σσ ̏ Ⱦ̂̒ ʫʩʪʘʥʦʚʢʘ ʨʘʙʦʪʘʣʘ ʪʦʣʴʢʦ ʧʨʠ ʩʢʦʨʦʩʪʷʭ 4,0-5,0 ʤ/ʩ. 

ɽʩʣʠ ʩʢʦʨʦʩʪʴ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 3,5 ʠ 3,0 ʤ/ʩ ʨʝʞʠʤ ʥʝ ʜʦʩʪʠʛʘʣʩʷ. 
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ʇʨʠ ὺ  τȟυ ̍Ⱦ̒ ʨʝʞʠʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ɚ ʜʘʣ ʤʦʱʥʦʩʪʴ ʚʳʰʝ ʥʘ 7,0 %, ʘ ʧʨʠ ὺ  τȟπ ̍Ⱦ̒ - 
ʚʳʰʝ ʥʘ 40,1 %. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʣʘʙʦʨʘʪʦʨʥʘʷ ʚʝʪʨʦʫʩʪʘʥʦʚʢʘ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ ʣʠ-
ʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʤʝʞʜʫ ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʠ ʕɼʉ ʛʝʥʝʨʘʪʦʨʘ. ʕʪʦ ʚʘʞʥʦ ʜʣʷ 
ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʤʦʞʥʦ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʠ 
ʚʳʙʠʨʘʪʴ ʨʝʞʠʤ ʥʘʛʨʫʟʢʠ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʨʠ ɚ = 5,557. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝ-
ʥʠʠ ɚ ʢʦʵʬʬʠʮʠʝʥʪ Cp ʩʥʠʞʘʣʩʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʢʣʦʥʝʥʠʝʤ ʨʦʪʦʨʘ ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝ-
ʩʢʦʛʦ ʨʝʞʠʤʘ.  

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʜʜʝʨʞʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ɚ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʤʝʥʴʰʠʪʴ ʢʦʣʝʙʘʥʠʷ ʚʳʭʦʜʥʦʡ ʤʦʱʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʫʣʫʯʰʝ-
ʥʠʷ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʥʝ ʠʟʤʝʨʷʣʠʩʴ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʠʩʢʘʞʝʥʠʷ, 
ʤʝʨʮʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʯʘʩʪʦʪʥʳʝ ʦʪʢʣʦʥʝʥʠʷ.  

ʇʦʵʪʦʤʫ ʚʳʚʦʜʳ ʦ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʛʨʘʥʠʯʝʥʳ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʧʨʷʞʝʥʠʷ, 
ʪʦʢʘ ʠ ʤʦʱʥʦʩʪʠ ʥʘ ʚʳʭʦʜʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ.  

ɼʣʷ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ɺʕʋ ʥʝʦʙʭʦʜʠʤʳ ʠʩʧʳʪʘʥʠʷ ʧʦ ʩʪʘʥʜʘʨʪʘʤ IEC 
61400-21-1 ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʛʘʨʤʦʥʠʢʘʤ, ʥʘʧʨʠʤʝʨ, IEEE 519 [2, 3]. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʳʨʘʙʦʪʢʠ ʤʘʣʳʭ ɺʕʋ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʨʝʛʫ-
ʣʠʨʦʚʘʥʠʝ ʥʘʛʨʫʟʢʠ ʠʣʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʨʘʙʦʪʫ ʨʦʪʦʨʘ ʚʙʣʠʟʠ ʦʧ-
ʪʠʤʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. Van Kuik G. A. M. The Lanchester-Betz-Joukowsky Limit. Wind Energy. 2007. DOI: 

10.1002/we.218 
2. ɻʆʉʊ ʈ 54418.1-2023 (ʄʕʂ 61400-1:2019). ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺʝʪʨʦʵʥʝʨʛʝʪʠʢʘ. ʋʩʪʘʥʦʚʢʠ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ. ʏʘʩʪʴ 1. ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ (ʫʪʚ. ʠ ʚʚʝʜʝʥ ʚ 
ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ ʈʦʩʩʪʘʥʜʘʨʪʘ ʦʪ 29.12.2023 N 1768-ʩʪ) 
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ǳǭǯǫǧǯǭǡǟǬǧǤ ǮǯǧǦǬǟǩǭǡ 
ǮǭǪǻǦǭǡǟǱǤǪǻǰǩǭǢǭ ǮǭǡǤǣǤǬǧǾ Ǭǟ 
ǭǰǬǭǡǤ ǥǲǯǬǟǪǭǡ LEDU ǧ LCRDJMU-GNDGV 

ǮȄȎȎ ǫȇȔǿȇȊ ǟȌȃȏȄȄȁȇȖ* 
ǣȇǿȊȊȍ ǟȀȃ ǯȄȆǿȂ* 

ǰǿȂǿȌȖȇ Ǭȇȉȇȑǿ ǧȂȍȏȄȁȇȖ 
ʩʪʫʜʝʥʪʳ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠʤ. ʧʨʦʬ. ʄ. ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʋʰʘʢʦʚ ʀʛʦʨʴ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ  
ʠʤ. ʧʨʦʬ. ʄ. ɸ. ɹʦʥʯ-ɹʨʫʝʚʠʯʘ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʞʫʨʥʘʣʦʚ NGFW ʠ ʧʦʪʦʢʦʚʦʡ ʪʝʣʝʤʝʪʨʠʠ 
NetFlow/IPFIX ʚ ʧʨʠʟʥʘʢʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʨʝʤʝʥʥʳʝ ʦʢʥʘ, ʥʦʨʤʘʣʠ-
ʟʘʮʠʷ ʩʦʙʳʪʠʡ, ʘʪʨʠʙʫʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʨʦʣʝʚʦʡ ʢʦʥʪʝʢʩʪ ʠ ʛʨʫʧʧʳ ʧʨʠʟʥʘʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴ-
ʟʦʚʘʪʴʩʷ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʤʘʰʠʥʥʦʛʦ ʘʥʘʣʠʟʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: NGFW, NetFlow/IPFIX, ʧʨʠʟʥʘʢʠ ʧʦʚʝʜʝʥʠʷ, ʥʦʨʤʘʣʠʟʘʮʠʷ ʞʫʨʥʘʣʦʚ, ʘʪʨʠʙʫʮʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ, ʘʥʘʣʠʟ ʘʥʦʤʘʣʠʡ 
 

FORMING USER BEHAVIOR FEATURES BASED ON NGFW LOGS AND NETFLOW/IPFIX 
 

Pepp Mikhail Andreevich, 
Diallo Abd Rezag, 

Saganchi Nikita Igorevich 
 

Scientific adviser: Ushakov Igor Aleksandrovich 
 

Abstract: The article describes an approach to transforming NGFW logs and NetFlow/IPFIX telemetry into 
user behavior features. Time windows, event normalization, user attribution, role context, and feature groups 
suitable for further machine analysis are considered. 
Key words: NGFW, NetFlow/IPFIX, behavior features, log normalization, user attribution, anomaly analysis. 

 
ɼʣʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʟʘʜʘʯʘʤ ʚʳʷʚʣʝʥʠʷ ʠʥʩʘʡʜʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʥʘʙʦʨ ʨʘʟʨʦʟʥʝʥʥʳʭ ʞʫʨʥʘʣʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʩʦʙʳʪʠʷ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ, ʧʦʪʦʢʦʚʳʝ ʟʘʧʠʩʠ ʠ ʩʚʝʜʝʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʫʩʪʦʡʯʠʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴ-
ʟʦʚʘʪʝʣʷ. ɺ ʨʘʙʦʪʘʭ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʠʥʩʘʡʜʝʨʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʦʪʨʘ-
ʞʘʪʴ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʳ ʜʦʩʪʫʧʘ, ʥʦ ʠ ʢʦʥʪʝʢʩʪ ʜʝʡʩʪʚʠʡ, ʥʘʢʦʧʣʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʦʪʢʣʦʥʝ-
ʥʠʷ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʦʬʠʣʷ [1]. ʇʦʵʪʦʤʫ ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʤʝʪʦʜʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʧʨʠʟʥʘʢʦʚ. 



82 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɾʫʨʥʘʣʳ NGFW ʠ NetFlow/IPFIX ʠʤʝʶʪ ʨʘʟʥʫʶ ʧʨʠʨʦʜʫ. ʉʦʙʳʪʠʝ ʤʝʞʩʝʪʝʚʦʛʦ ʵʢʨʘʥʘ ʤʦʞʝʪ ʩʦ-
ʜʝʨʞʘʪʴ ʜʝʡʩʪʚʠʝ ʧʦʣʠʪʠʢʠ, ʧʨʠʣʦʞʝʥʠʝ, ʘʜʨʝʩʘ, ʧʦʨʪʳ, ʨʝʟʫʣʴʪʘʪ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʙʣʦʢʠʨʦʚʢʠ, ʘ ʪʘʢ-
ʞʝ ʠʥʦʛʜʘ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʦʪʦʢʦʚʘʷ ʟʘʧʠʩʴ ʦʙʳʯʥʦ ʦʧʠʩʳʚʘʝʪ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʦ: ʠʩʪʦʯʥʠʢ, ʥʘʟʥʘʯʝʥʠʝ, ʦʙʲʝʤ ʙʘʡʪʦʚ, ʯʠʩʣʦ ʧʘʢʝʪʦʚ, ʚʨʝʤʷ ʥʘʯʘʣʘ ʠ ʟʘʚʝʨʰʝʥʠʷ. ɽʩʣʠ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴ ʵʪʠ ʠʩʪʦʯʥʠʢʠ ʦʪʜʝʣʴʥʦ, ʦʥʠ ʜʘʶʪ ʥʝʧʦʣʥʫʶ ʢʘʨʪʠʥʫ. ʀʭ ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ 
ʦʪ ʫʨʦʚʥʷ ʦʪʜʝʣʴʥʳʭ ʩʝʪʝʚʳʭ ʬʘʢʪʦʚ ʢ ʫʨʦʚʥʶ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʝʜʠʥʠʮʳ ʘʥʘʣʠʟʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʝʥʥʦʝ ʦʢʥʦ. 
ʆʢʥʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ ʜʣʠʥʥʳʤ, ʠʥʘʯʝ ʚʥʫʪʨʠ ʥʝʛʦ ʠʩʯʝʟʘʶʪ ʢʦʨʦʪʢʠʝ ʮʝʧʦʯʢʠ ʜʝʡʩʪʚʠʡ. ʆʥʦ 
ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʠ ʩʣʠʰʢʦʤ ʢʦʨʦʪʢʠʤ, ʠʥʘʯʝ ʧʨʠʟʥʘʢʠ ʩʪʘʥʦʚʷʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʠ ʟʘʚʠʩʷʪ ʦʪ ʝʜʠʥʠʯʥʳʭ 
ʩʦʙʳʪʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʫʜʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʷʪʠʤʠʥʫʪʥʳʡ ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ 
ʩʫʤʤʠʨʫʶʪʩʷ ʦʙʲʝʤʳ ʪʨʘʬʠʢʘ, ʩʯʠʪʘʶʪʩʷ ʫʥʠʢʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʬʠʢʩʠʨʫʶʪʩʷ ʙʣʦʢʠʨʦʚʢʠ, ʧʨʠ-
ʢʣʘʜʥʳʝ ʩʦʙʳʪʠʷ ʠ ʬʘʡʣʦʚʳʝ ʦʧʝʨʘʮʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʧʦʚʝʜʝʥʠʝ ʢʦʤʧʘʢʪʥʦ, ʥʦ ʙʝʟ 
ʧʦʪʝʨʠ ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʦʙʳʪʠʡ. ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʧʨʠʚʦʜʷʪʩʷ ʢ ʝʜʠʥʦʤʫ 
ʚʠʜʫ ʚʨʝʤʷ, IP-ʘʜʨʝʩ ʠʩʪʦʯʥʠʢʘ, ʘʜʨʝʩ ʥʘʟʥʘʯʝʥʠʷ, ʧʦʨʪ, ʧʨʦʪʦʢʦʣ, ʧʨʠʣʦʞʝʥʠʝ, ʜʝʡʩʪʚʠʝ ʧʦʣʠʪʠʢʠ, 
ʦʙʲʝʤ ʪʨʘʬʠʢʘ ʠ ʧʨʠʟʥʘʢ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ ʚʥʝʰʥʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɽʩʣʠ ʜʦʩʪʫʧʥʦ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʦʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ. ɽʩʣʠ ʝʛʦ ʥʝʪ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʷʟʢʘ ʧʦ IP-ʘʜʨʝʩʫ, ʩʦʙʳʪʠʷʤ ʘʫʪʝʥʪʠ-
ʬʠʢʘʮʠʠ ʠ ʠʥʚʝʥʪʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʪʝʥʜʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʥʝ ʩʢʨʳʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ: ʦʪʩʫʪ-
ʩʪʚʠʝ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʜʦʣʞʥʦ ʩʪʘʪʴ ʦʪʜʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ ʢʘʯʝʩʪʚʘ ʥʘʙʣʶʜʝʥʠʷ 
(ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ɼʩʬʨʨʴ ʨʩʡʠʦʙʣʧʛ ʨʧʤʵʠʧʛʙʫʞʤʵʪʣʧʜʧ ʨʧʛʞʝʞʦʡʸ ʦʙ ʧʪʦʧʛʞ NGFW-ʥʞʫʩʡʣ 

ɻʨʫʧʧʘ ʧʨʠʟʥʘʢʦʚ ʏʪʦ ʦʪʨʘʞʘʝʪ ʇʨʠʤʝʨʳ ʤʝʪʨʠʢ 

ʉʝʪʝʚʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʆʙʱʠʡ ʦʙʲʝʤ ʠ ʯʘʩʪʦʪʫ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʡ 

ʯʠʩʣʦ ʧʦʪʦʢʦʚ, ʙʘʡʪʳ, ʧʘʢʝʪʳ 

ʅʘʧʨʘʚʣʝʥʠʷ ʠ ʩʝʨʚʠʩʳ ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʝʪʝʚʳʭ ʮʝʣʝʡ ʠ ʧʨʠʣʦ-
ʞʝʥʠʡ 

ʚʥʝʰʥʠʝ ʘʜʨʝʩʘ, ʧʦʨʪʳ, ʧʨʠʣʦʞʝ-
ʥʠʷ 

ʇʦʣʠʪʠʢʠ NGFW ʈʝʘʢʮʠʶ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ ʥʘ ʜʝʡʩʪʚʠʷ 
ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʨʘʟʨʝʰʝʥʠʷ, ʙʣʦʢʠʨʦʚʢʠ, ʩʦʙʳʪʠʷ 
ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ʌʘʡʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ɺʦʟʤʦʞʥʳʝ ʮʝʧʦʯʢʠ ʧʦʣʫʯʝʥʠʷ ʠ ʧʝʨʝ-
ʜʘʯʠ ʜʘʥʥʳʭ 

ʟʘʛʨʫʟʢʠ, ʚʳʛʨʫʟʢʠ, ʬʘʡʣʦʚ 

ɸʪʨʠʙʫʮʠʷ ʠ ʨʦʣʴ ʂʘʯʝʩʪʚʦ ʧʨʠʚʷʟʢʠ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ 
ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʦʬʠʣʷ 

ʥʘʣʠʯʠʝ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʨʦ-
ʣʝʚʦʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

 
ʇʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʛʨʫʧʧʳ ʧʨʠʟʥʘʢʦʚ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ: ʯʠʩʣʦ ʩʦʙʳʪʠʡ, ʯʠʩʣʦ ʧʦʪʦʢʦʚ, ʩʫʤʤʘʨʥʳʝ ʙʘʡʪʳ, ʧʘʢʝʪʳ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʪʦ-
ʨʘʷ ʛʨʫʧʧʘ ʦʧʠʩʳʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʧʨʘʚʣʝʥʠʡ: ʢʦʣʠʯʝʩʪʚʦ ʚʥʝʰʥʠʭ ʘʜʨʝʩʦʚ, ʩʪʨʘʥ, ʧʦʜʩʝʪʝʡ, ʧʦʨ-
ʪʦʚ ʠ ʩʝʨʚʠʩʦʚ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʩʚʷʟʘʥʘ ʩ ʧʦʣʠʪʠʢʘʤʠ NGFW: ʨʘʟʨʝʰʝʥʥʳʝ ʩʦʙʳʪʠʷ, ʙʣʦʢʠʨʦʚʢʠ, ʩʨʘʙʘ-
ʪʳʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʢʘʪʝʛʦʨʠʷʤ. ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ʦʪʥʦʩʠʪʩʷ 
ʢ ʬʘʡʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʦʞʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʟʘʛʨʫʟʢʠ, ʚʳʛʨʫʟʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʢʘʯʠʚʘʥʠʷ ʠ 
ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʜʘʯʠ. 

ʆʪʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʦʣʝʚʦʡ ʢʦʥʪʝʢʩʪ. ʇʦʚʝʜʝʥʠʝ ʙʫʭʛʘʣʪʝʨʘ, ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʨʫʢʦʚʦʜʠ-
ʪʝʣʷ ʧʨʦʝʢʪʘ ʠ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦʜʜʝʨʞʢʠ ʥʝ ʜʦʣʞʥʦ ʦʮʝʥʠʚʘʪʴʩʷ ʦʜʠʥʘʢʦʚʦ. ʆʜʠʥ ʠ ʪʦʪ ʞʝ ʦʙʲʝʤ ʚʥʝʰ-
ʥʝʛʦ ʪʨʘʬʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʦʨʤʘʣʴʥʳʤ ʜʣʷ ʦʜʥʦʡ ʨʦʣʠ ʠ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤ ʜʣʷ ʜʨʫʛʦʡ. ʇʦʵʪʦʤʫ ʧʨʠʟʥʘ-
ʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʦʧʦʣʥʷʪʴ ʨʦʣʝʚʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ: ʥʘʩʢʦʣʴʢʦ ʦʢʥʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪʣʠʯʘʝʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʦʪ ʦʙʱʝʛʦ ʧʨʦʬʠʣʷ, ʥʦ ʠ ʦʪ ʪʠʧʠʯʥʦʛʦ ʧʨʦʬʠʣʷ ʝʛʦ ʨʦʣʠ. ʕʪʦ ʩʥʠʞʘʝʪ ʨʠʩʢ ʛʨʫʙʦʡ ʫʥʠʚʝʨʩʘʣʴ-
ʥʦʡ ʥʦʨʤʠʨʦʚʢʠ ʠ ʜʝʣʘʝʪ ʘʥʘʣʠʟ ʙʣʠʞʝ ʢ ʨʝʘʣʴʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʨʝʜʝ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʟʘ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʝʪʦʜʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 
ʠʥʪʝʣʣʝʢʪʘ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʢʘʯʝʩʪʚʫ ʠʩʭʦʜʥʦʛʦ ʧʨʠʟʥʘʢʦʚʦʛʦ ʦʧʠʩʘʥʠʷ [2]. ɼʘʞʝ ʩʣʦʞʥʘʷ ʤʦʜʝʣʴ ʥʝ 
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ʩʤʦʞʝʪ ʥʘʜʝʞʥʦ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʠʠ, ʝʩʣʠ ʧʨʠʟʥʘʢʠ ʥʝ ʦʪʨʘʞʘʶʪ ʩʦʜʝʨʞʘʪʝʣʴʥʫʶ ʩʪʦʨʦʥʫ ʧʦʚʝʜʝʥʠʷ. 
ʇʦʵʪʦʤʫ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʟʥʘʢʦʚ ʚʘʞʥʦ ʠʟʙʝʛʘʪʴ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʝʯʠʩʣʝʥʠʷ ʚʩʝʭ ʧʦʣʝʡ ʞʫʨʥʘ-
ʣʘ. ʇʦʣʝ ʜʦʣʞʥʦ ʧʦʧʘʜʘʪʴ ʚ ʤʦʜʝʣʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʦ ʧʦʤʦʛʘʝʪ ʦʙʲʷʩʥʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʴ-
ʩʢʦʝ ʜʝʡʩʪʚʠʝ: ʥʘʧʨʘʚʣʝʥʠʝ, ʦʙʲʝʤ, ʩʝʨʚʠʩ, ʨʦʣʴ, ʙʣʦʢʠʨʦʚʢʫ, ʬʘʡʣʦʚʫʶ ʮʝʧʦʯʢʫ ʠʣʠ ʢʘʯʝʩʪʚʦ ʘʪʨʠ-
ʙʫʮʠʠ. 

ɺ ʟʘʜʘʯʘʭ ʦʙʥʘʨʫʞʝʥʠʷ ʩʝʪʝʚʳʭ ʘʥʦʤʘʣʠʡ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʘʛʨʝʛʠʨʦ-
ʚʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʪʨʘʬʠʢʘ [3]. ɼʣʷ ʘʥʘʣʠʟʘ ʠʥʩʘʡʜʝʨʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʘʢʘʷ ʣʦʛʠʢʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ 
ʫʩʣʦʞʥʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʢʦʥʪʝʢʩʪʦʤ. ɸʥʦʤʘʣʠʷ ʤʦʞʝʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝ ʢʘʢ ʪʝʭʥʠʯʝʩʢʘʷ ʘʪʘʢʘ ʥʘ 
ʩʝʪʝʚʦʡ ʩʝʨʚʠʩ, ʘ ʢʘʢ ʥʝʪʠʧʠʯʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʨʝʰʝʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʇʦʵʪʦʤʫ ʧʨʠʟʥʘʢʠ 
ʜʦʣʞʥʳ ʦʧʠʩʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʡ, ʥʦ ʠ ʧʦʨʷʜʦʢ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʠ ʥʘʢʦʧʣʝʥʠʝ 
ʧʨʠʟʥʘʢʦʚ ʟʘ ʥʝʩʢʦʣʴʢʦ ʦʢʦʥ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʢʘʢ ʦʢʦʥʥʳʝ ʤʦʜʝʣʠ, ʪʘʢ ʠ ʤʦʜʝʣʠ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʨʠʟʥʘʢʦʚ ʥʝ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʦʣʴʢʦ NGFW-ʣʦʛʠ ʜʦʩʪʘ-
ʪʦʯʥʳ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʪʝʢʮʠʠ ʠʥʩʘʡʜʝʨʦʚ. ʆʥ ʟʘʜʘʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʤʢʫ: 
ʧʨʦʚʝʨʠʪʴ, ʢʘʢʠʝ ʧʨʠʟʥʘʢʠ ʤʦʞʥʦ ʠʟʚʣʝʯʴ ʠʟ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ʩʝʪʝʚʦʡ ʪʝʣʝʤʝʪʨʠʠ ʠ ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʧʨʠ-
ʛʦʜʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʘʢʪʠʢʦʡ ʦʮʝʥʢʠ ʫʛʨʦʟ, ʛʜʝ ʚʘʞʥʳ 
ʥʘʙʣʶʜʘʝʤʳʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʮʝʥʘʨʠʷ ʠ ʜʦʩʪʫʧʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ [4]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʟʥʘʢʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ, ʥʦ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʤʝʞʜʫ 
ʞʫʨʥʘʣʘʤʠ NGFW ʠ ʤʦʜʝʣʴʶ ʦʮʝʥʢʠ ʨʠʩʢʘ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʝʪʝʚʳʝ ʩʦʙʳʪʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 
ʦʧʠʩʘʥʠʝ ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʏʝʤ ʣʫʯʰʝ ʧʨʠʟʥʘʢʠ ʦʪʨʘʞʘʶʪ ʨʦʣʴ, ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʠʣʦʞʝʥʠʝ, 
ʦʙʲʝʤ, ʬʘʡʣʦʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʘʪʨʠʙʫʮʠʠ, ʪʝʤ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʧʦ-
ʩʣʝʜʫʶʱʘʷ ʧʨʦʚʝʨʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʠ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 
ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʮʝʩʩʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʫʜʝʣʝʥʦ ʧʨʠʤʝʥʝʥʠʶ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʇʦʢʘʟʘʥʦ, 
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Abstract The article is devoted to the study of plastic flow processes of materials under variable temperature 
conditions. The influence of temperature factors on the mechanical properties of materials and the nature of 
the development of plastic deformations is considered. The analysis of mathematical models that take into ac-
count the relationship between the processes of deformation and heat transfer is performed. Special attention 
is paid to the application of numerical methods to solve related thermomechanical problems. It is shown that 
taking into account temperature effects can significantly increase the reliability of calculations and the efficien-
cy of designing technological processes. The results obtained are of practical importance for mechanical engi-
neering, metallurgy and other industries. 
Keywords: plastic flow, variable temperature, mathematical modeling, thermal conductivity, thermomechanical 
analysis, finite element method, stresses, deformations, numerical methods. 

 
ɻʛʞʝʞʦʡʞ ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʯʘʩʪʦ ʧʨʦʪʝʢʘʶʪ ʚ 

ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʳ. ʅʘʛʨʝʚ ʠ ʦʭʣʘʞʜʝʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝ-
ʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʠʟʤʝʥʷʷ ʠʭ ʧʨʦʯʥʦʩʪʴ, ʧʣʘʩʪʠʯʥʦʩʪʴ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝ-
ʬʦʨʤʠʨʦʚʘʥʠʶ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʤʝʪʘʣʣʫʨʛʠʠ, ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʵʥʝʨ-
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ʛʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦ-
ʚʘʪʴ ʩʣʦʞʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʬʦʨʤʘʮʠʠ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʵʢʩʧʝʨʠ-
ʤʝʥʪʦʚ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ 
ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ 
ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʪʧʚʞʦʦʧʪʫʡ ʨʤʙʪʫʡʰʞʪʣʧʜʧ ʫʞʰʞʦʡʸ ʨʩʡ ʡʠʥʞʦʞʦʡʡ ʫʞʥʨʞʩʙʫʬʩʴ 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʚ ʫʩʣʦʚʠʷʭ ʥʘʛʨʝʚʘ ʠʣʠ 

ʦʭʣʘʞʜʝʥʠʷ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʦʚʳ-
ʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʳʯʥʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ 
ʜʝʬʦʨʤʘʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʘʪʝʨʠʘʣ ʣʝʛʯʝ ʠʟʤʝʥʷʝʪ ʬʦʨʤʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʥʘʛʨʫʟʦʢ. ʇʨʠ ʧʦ-
ʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʵʬʬʝʢʪ. ʄʘʪʝʨʠʘʣ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʞʝʩʪʢʠʤ, 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʦʟʨʘʩʪʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʥʘʧʨʷ-
ʞʝʥʠʡ ʠ ʨʘʟʨʫʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʫʯʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʣʫ-
ʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʨʦʮʝʩʩʳ ʠʛ-
ʨʘʶʪ ʧʨʠ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʝ, ʢʦʚʢʝ, ʧʨʦʢʘʪʢʝ ʠ ʩʚʘʨʢʝ. ɺ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʷʭ ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʞʝʪ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʭʘʨʘʢʪʝʨ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. 

ʈʧʪʫʩʧʞʦʡʞ ʥʙʫʞʥʙʫʡʰʞʪʣʧʢ ʥʧʝʞʤʡ 
ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʦʝ ʨʝ-

ʰʝʥʠʝ ʟʘʜʘʯ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʠ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ɺ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 
ʚʢʣʶʯʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʷʤʠ ʠ ʜʝʬʦʨʤʘʮʠʷʤʠ, ʘ ʪʘʢʞʝ 
ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʤʘʪʝʨʠʘʣʘ. ʇʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʧʨʦʯʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʢʘʢ ʬʫʥʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʳ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʤʦʜʝʣʴ ʩʧʦʩʦʙʥʘ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠ-
ʘʣʘ ʧʨʠ ʥʘʛʨʝʚʝ ʠ ʦʭʣʘʞʜʝʥʠʠ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʥʫʪʨʝʥʥʠʝ ʠʩʪʦʯʥʠ-
ʢʠ ʪʝʧʣʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʏʘʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʝʦʙʨʘʟʫ-
ʝʪʩʷ ʚ ʪʝʧʣʦʚʫʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʦʙʣʘ-
ʩʪʠ. ɼʘʥʥʳʡ ʵʬʬʝʢʪ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝ-
ʰʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 
ʵʬʬʝʢʪʠʚʥʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʥʝʦʜʥʦʨʦʜʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ ʠ 
ʥʝʣʠʥʝʡʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ. 

ɹʦʙʤʡʠ ʩʞʠʬʤʵʫʙʫʧʛ ʥʧʝʞʤʡʩʧʛʙʦʡʸ 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʦʣʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʚʥʫʪʨʠ ʤʘʪʝʨʠʘʣʘ. ɺ ʟʦʥʘʭ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ 
ʩʥʠʞʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʤʫ ʪʝʯʝʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʝ ʚʝʣʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʡ. ʇʨʠ ʥʝʨʘʚʥʦ-
ʤʝʨʥʦʤ ʥʘʛʨʝʚʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʨʘʜʠʝʥʪʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 
ʠ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʙʣʘʩʪʷʭ ʢʦʥʩʪʨʫʢʮʠʠ. ʂʦʤʧʴʶʪʝʨ-
ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ 
ʦʙʲʝʢʪʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʫʯʘʩʪʢʠ ʩ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʣʫ-
ʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʤʦʛʘʶʪ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʟʦʥʳ ʠ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝ-
ʥʠʶ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʯʝʪ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʬʘʢʪʦʨʦʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʦʜʝʣʷʤʠ, ʦʩʥʦ-
ʚʘʥʥʳʤʠ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʩʙʣʫʡʰʞʪʣʧʞ ʠʦʙʰʞʦʡʞ ʥʧʝʞʤʡʩʧʛʙʦʡʸ 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʧʦʟ-
ʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʨʝʞʠʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʚʳʰʘʪʴ ʢʘʯʝ-
ʩʪʚʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ɺ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫ-
ʶʪʩʷ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʛʦʨʷʯʝʡ ʧʨʦʢʘʪʢʠ ʠ ʢʦʚʢʠ. ɺ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʦʥʠ ʧʦʤʦʛʘʶʪ 
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ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʜʝʪʘʣʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʧʝʨʝʤʝʥʥʳʭ ʥʘʛʨʫʟʦʢ. ɺ 
ʘʚʠʘʮʠʦʥʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʥʘʜʝʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠ-
ʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʠʤʝʶʪ ʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʧʣʘʚʦʚ ʧʨʠ ʠʟʤʝʥʝ-
ʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʦʩʪʘʚʳ ʠ ʫʣʫʯʰʘʪʴ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠ-
ʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠ-
ʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 
ʥʦʚʳʭ ʠʟʜʝʣʠʡ. 

ʈʞʩʪʨʞʣʫʡʛʴ ʩʙʠʛʡʫʡʸ ʥʞʫʧʝʧʛ ʥʧʝʞʤʡʩʧʛʙʦʡʸ 
ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ 
ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʜʝʪʘʣʠʟʘʮʠʠ ʠ ʫʯʠʪʳʚʘʪʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦ-
ʨʦʚ. ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ 
ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʘʢʠʝ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ 
ʫʩʢʦʨʷʪʴ ʚʳʯʠʩʣʝʥʠʷ ʠ ʧʦʚʳʰʘʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠ-
ʷʭ ʥʘʛʨʫʞʝʥʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʢʨʳʚʘʝʪ ʠʥʪʝʛʨʘʮʠʷ ʤʦʜʝʣʝʡ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʩ 
ʮʠʬʨʦʚʳʤʠ ʜʚʦʡʥʠʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷ-
ʥʠʷ ʠʟʜʝʣʠʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʭʘʥʠʢʠ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ʋʯʝʪ 
ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʪʴ ʨʝʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘ-
ʪʝʨʠʘʣʦʚ ʠ ʧʦʣʫʯʘʪʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʟʤʝʥʝ-
ʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʭʘʨʘʢʪʝʨ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʠ ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʧʨʠʤʝʥʷʪʴ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-
ʟʫʣʴʪʘʪʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʈʘʟʚʠʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʧʦʩʦʙ-
ʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʩʰʠʨʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʜʝʣʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʥʘʫʢʠ. 
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ǰǯǟǡǬǧǱǤǪǻǬǺǨ ǭǠǦǭǯ IS@CPLCRCQ ǧ 
BMAICP AMKNMQC ǩǟǩ ǰǯǤǣǰǱǡ ǲǮǯǟǡǪǤǬǧǾ 
ǩǭǬǱǤǨǬǤǯǧǦǧǯǭǡǟǬǬǺǫǧ 
ǮǯǧǪǭǥǤǬǧǾǫǧ 

ǥȄȋȀȏȍȁȐȉȇȈ ǡȊǿȃȇȐȊǿȁ ǟȌȑȍȌȍȁȇȖ, 
ǣȄȃȇȖ ǠȍȏȇȐȊǿȁ ǠȍȏȇȐȊǿȁȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ Kubernetes ʠ Docker Compose ð ʩʨʝʜʩʪʚ 
ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʠʟʠʨʦʚʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ. ʈʘʩʩʤʘʪʨʠʚʘ-
ʶʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʤʦʜʝʣʠ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ, ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʙʝʟʦʧʘʩ-
ʥʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʣʦʞʥʦʩʪʴ. ɼʣʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʣʦʢʘʣʴʥʳʭ ʣʘʙʦʨʘ-
ʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ: ʚʨʝʤʝʥʥʳʝ ʠ ʥʘʛʨʫʟʦʯʥʳʝ ʩʮʝʥʘʨʠʠ ʧʦʚʪʦʨʝʥʳ ʧʦ ʧʷʪʴ ʨʘʟ. ʉʦʧʦʩʪʘʚʣʝʥʳ ʚʨʝʤʷ 
ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, p95 ʟʘʜʝʨʞʢʠ ʠ 
ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʦʪʢʘʟʘ. ʅʘ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʩʪʝʥʜʝ Docker Compose ʙʳʩʪʨʝʝ ʚʳʧʦʣʥʷʣ ʣʦʢʘʣʴ-
ʥʳʝ ʦʧʝʨʘʮʠʠ, ʪʦʛʜʘ ʢʘʢ Kubernetes ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʦʩʩʪʘʥʦʚʠʣ ʵʢʟʝʤʧʣʷʨ ʧʨʠʣʦʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʛʝʥʝʨʘʪʦʨ ʟʘʧʨʦʩʦʚ ʥʝ ʧʦʟʚʦʣʠʣ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 
ʘ ʛʨʘʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʘʤʷʪʠ ʚ ʜʚʫʭ ʩʨʝʜʘʭ ʨʘʟʣʠʯʘʣʠʩʴ. ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʵʢʩʧʝ-
ʨʠʤʝʥʪʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʩʦʚʤʝʩʪʥʦʤʫ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʶ ʚ DevOps-ʢʦʥʚʝʡʝʨʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, Kubernetes, Docker Compose, ʦʨʢʝʩʪʨʘʮʠʷ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, 
DevOps. 
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Abstract: The paper compares Kubernetes and Docker Compose as tools operating at different levels of con-
tainerized application management. It examines their architectural models, scaling, networking, storage, secu-
rity, and operational complexity. A local laboratory evaluation was conducted, with timing and load scenarios 
repeated five times. Deployment and scaling time, memory consumption, throughput, p95 latency, and failure 
recovery were compared. On the evaluated test stand, Docker Compose completed local operations faster, 
whereas Kubernetes automatically restored the application instance. However, the sequential request genera-
tor could not demonstrate the effect of horizontal scaling, and the memory measurements used different 
scopes in the two environments. Based on the theoretical analysis and the experiment, selection criteria and 
recommendations for combined use in a DevOps pipeline are formulated. 
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ɻʛʞʝʞʦʡʞ 
ʂʦʥʪʝʡʥʝʨʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʟʦʣʷʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʩʪʨʘʥʩʪʚ ʠʤʸʥ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ, ʜʦʩʪʘʚʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʉʦʛʣʘʩʥʦ ʝʞʝʛʦʜʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ 
CNCF ʟʘ 2025 ʛʦʜ, 82 % ʨʝʩʧʦʥʜʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʥʪʝʡʥʝʨʳ, ʵʢʩʧʣʫʘʪʠʨʫʶʪ Kubernetes ʚ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ [1]. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʜʪʚʝʨʞʜʘʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʘʩʪʝʨʥʦʡ ʦʨʢʝʩʪʨʘ-
ʮʠʠ, ʥʦ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʩʨʝʜʩʪʚʘʭ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʡʥʝʨʘʤʠ ʥʘ ʣʦʢʘʣʴʥʳʭ 
ʠ ʦʜʥʦʭʦʩʪʦʚʳʭ ʩʪʝʥʜʘʭ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ DevOps-ʧʨʦʮʝʩʩʘʭ Docker Compose ʠ Kubernetes ʥʝʨʝʜʢʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 
ʘʣʴʪʝʨʥʘʪʠʚʳ, ʭʦʪʷ ʦʥʠ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜ Docker Compose ʧʦʥʠ-
ʤʘʝʪʩʷ ʘʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ ʩ ʦʜʥʠʤ Docker Engine: ʦʥ ʦʧʠʩʳʚʘʝʪ ʠ ʟʘʧʫʩʢʘʝʪ ʤʥʦʛʦʢʦʥʪʝʡʥʝʨʥʦʝ ʧʨʠʣʦ-
ʞʝʥʠʝ ʥʘ ʦʜʥʦʤ ʭʦʩʪʝ [2]. Kubernetes, ʥʘʧʨʦʪʠʚ, ʷʚʣʷʝʪʩʷ ʢʣʘʩʪʝʨʥʳʤ ʦʨʢʝʩʪʨʘʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʘʚʪʦʤʘʪʠ-
ʟʠʨʫʝʪ ʨʘʟʚʸʨʪʳʚʘʥʠʝ, ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʞʝʣʘʝʤʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʠʣʦʞʝʥʠʡ [3]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʨʨʝʢʪʥʦʝ ʩʨʘʚʥʝʥʠʝ ʜʦʣʞʥʦ ʦʪʚʝʯʘʪʴ ʥʝ ʥʘ ʚʦʧʨʦʩ ʦ çʣʫʯʰʝʤè ʠʥʩʪʨʫʤʝʥʪʝ 
ʚʦʦʙʱʝ, ʘ ʥʘ ʚʦʧʨʦʩ ʦ ʛʨʘʥʠʮʘʭ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ. ʎʝʣʴ ʨʘʙʦʪʳ ð ʩʦʧʦʩʪʘʚʠʪʴ ʘʨʭʠʪʝʢʪʫʨʫ, ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ Docker Compose ʠ Kubernetes, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʠʪʴ 
ʯʘʩʪʴ ʚʳʚʦʜʦʚ ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʣʦʢʘʣʴʥʦʤ ʪʝʩʪʦʚʦʤ ʧʨʠʣʦʞʝʥʠʠ. 

1. ɹʩʮʡʫʞʣʫʬʩʦʴʞ ʨʙʩʙʝʡʜʥʴ ʡ ʚʙʠʧʛʴʞ ʥʧʝʞʤʡ ʡʪʨʧʤʦʞʦʡʸ 
1.1. ʇʝʦʧʮʧʪʫʧʛʙʸ ʥʧʝʞʤʵ Docker Compose 
Docker Compose ʠʩʧʦʣʴʟʫʝʪ ʜʝʢʣʘʨʘʪʠʚʥʫʶ ʤʦʜʝʣʴ: ʩʦʩʪʘʚ ʧʨʠʣʦʞʝʥʠʷ, ʧʘʨʘʤʝʪʨʳ ʩʝʨʚʠʩʦʚ, 

ʩʝʪʠ ʠ ʪʦʤʘ ʟʘʜʘʶʪʩʷ ʚ ʬʘʡʣʝ compose.yaml [2]. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʚʩʝ ʢʦʥʪʝʡ-
ʥʝʨʳ ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʦʜʥʦʤ Docker-ʭʦʩʪʝ. Compose ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʨʘʟ-
ʚʸʨʪʳʚʘʥʠʷ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ, ʦʜʥʘʢʦ ʦʥ ʥʝ ʨʘʩʧʨʝʜʝʣʷʝʪ ʵʢʟʝʤʧʣʷʨʳ ʤʝʞʜʫ ʫʟʣʘʤʠ ʠ ʥʝ ʫʩʪʨʘʥʷʝʪ 
ʝʜʠʥʠʯʥʫʶ ʪʦʯʢʫ ʦʪʢʘʟʘ ʭʦʩʪʘ [4]. 

ɹʘʟʦʚʦʡ ʝʜʠʥʠʮʝʡ ʦʧʠʩʘʥʠʷ ʚ Compose ʷʚʣʷʝʪʩʷ ʩʝʨʚʠʩ ð ʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʧʨʠʣʦʞʝʥʠʷ, ʜʣʷ ʢʦ-
ʪʦʨʦʡ ʩʦʟʜʘʸʪʩʷ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʦʥʪʝʡʥʝʨʦʚ. ʇʦ ʫʤʦʣʯʘʥʠʶ Compose ʬʦʨʤʠʨʫʝʪ ʜʣʷ ʧʨʦʝʢʪʘ 
ʩʝʪʴ ʩ ʜʨʘʡʚʝʨʦʤ bridge; ʩʝʨʚʠʩʳ ʚ ʵʪʦʡ ʩʝʪʠ ʦʙʥʘʨʫʞʠʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʠʤʝʥʘʤ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ 
DNS Docker [5]. Overlay-ʩʝʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʤʥʦʛʦʭʦʩʪʦʚʳʤ ʩʮʝʥʘʨʠʷʤ Docker Swarm ʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʥ-
ʜʘʨʪʥʦʡ ʩʝʪʴʶ ʘʚʪʦʥʦʤʥʦʛʦ Compose [5]. 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʧʨʠʣʦʞʝʥʠʷ ʫʧʨʘʚʣʷʝʪʩʷ ʢʦʤʘʥʜʘʤʠ docker compose up, docker compose down ʠ 
docker compose up --scale. ʇʦʣʠʪʠʢʘ restart ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʟʘʧʫʩʢʘʪʴ ʟʘʚʝʨʰʠʚʰʠʡʩʷ 
ʢʦʥʪʝʡʥʝʨ ʥʘ ʪʦʤ ʞʝ ʭʦʩʪʝ [6]. ʇʦʵʪʦʤʫ ʫʪʚʝʨʞʜʝʥʠʝ ʦ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʳʣʦ 
ʙʳ ʥʝʪʦʯʥʳʤ. ʆʛʨʘʥʠʯʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʜʨʫʛʦʤ: Compose ʥʝ ʠʤʝʝʪ ʢʣʘʩʪʝʨʥʦʛʦ ʮʠʢʣʘ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʥʝ 
ʧʝʨʝʥʦʩʠʪ ʨʘʙʦʯʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʜʨʫʛʦʡ ʫʟʝʣ ʧʨʠ ʦʪʢʘʟʝ ʤʘʰʠʥʳ. 

1.2. ʃʤʙʪʫʞʩʦʙʸ ʥʧʝʞʤʵ Kubernetes 
Kubernetes ʦʙʲʝʜʠʥʷʝʪ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʫʟʣʳ ʚ ʢʣʘʩʪʝʨ ʩ ʝʜʠʥʳʤ ʢʦʥʪʫʨʦʤ ʫʧʨʘʚʣʝʥʠʷ. ɹʘʟʦʚʦʡ 

ʝʜʠʥʠʮʝʡ ʨʘʟʤʝʱʝʥʠʷ ʷʚʣʷʝʪʩʷ Pod ð ʛʨʫʧʧʘ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʩʦʚʤʝʩʪʥʦ ʠʩ-
ʧʦʣʴʟʫʶʱʠʭ ʩʝʪʝʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʤʸʥ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʦʤʘ [7]. ʊʘʢʘʷ ʤʦʜʝʣʴ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʩʦʚʤʝʩʪʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʘʪʪʝʨʥʘʭ sidecar ʠ adapter. 

ʆʙʝ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʫʶʪ ʜʝʢʣʘʨʘʪʠʚʥʳʝ ʦʧʠʩʘʥʠʷ, ʦʜʥʘʢʦ ʠʩʧʦʣʥʷʶʪ ʠʭ ʧʦ-ʨʘʟʥʦʤʫ. Docker 
Compose ʧʨʠʤʝʥʷʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʨʠ ʷʚʥʦʤ ʚʳʟʦʚʝ ʢʦʤʘʥʜʳ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʭʦʩʪʝ [2]. ɺ Kubernetes 
ʢʦʥʪʨʦʣʣʝʨʳ ʥʝʧʨʝʨʳʚʥʦ ʩʦʧʦʩʪʘʚʣʷʶʪ ʬʘʢʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʩ ʞʝʣʘʝʤʳʤ ʠ ʚʳʧʦʣʥʷʶʪ ʩʦʛʣʘʩʦʚʘ-
ʥʠʝ ʯʝʨʝʟ ʦʙʲʝʢʪʳ Deployment, ReplicaSet, Service ʠ ʜʨʫʛʠʝ ʨʝʩʫʨʩʳ [8]. 

ɸʨʭʠʪʝʢʪʫʨʘ Kubernetes ʚʢʣʶʯʘʝʪ control plane (API Server, etcd, Scheduler, Controller Manager) ʠ 
ʨʘʙʦʯʠʝ ʫʟʣʳ (kubelet, ʩʝʪʝʚʦʡ ʧʨʦʢʩʠ ʠ container runtime) [9]. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʢʦʥʪʨʦʣʣʝʨʘʤʠ, ʧʨʦʚʝʨʢʘ-
ʤʠ ʛʦʪʦʚʥʦʩʪʠ ʠ ʩʝʨʚʠʩʥʦʡ ʩʝʪʴʶ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʝʩʣʠ 
ʚ ʢʣʘʩʪʝʨʝ ʠʤʝʶʪʩʷ ʠʩʧʨʘʚʥʳʝ ʫʟʣʳ ʠ ʩʚʦʙʦʜʥʳʝ ʨʝʩʫʨʩʳ [10]. ʎʝʥʘ ʵʪʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ð ʙʦʣʝʝ ʚʳ-
ʩʦʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʣʦʞʥʦʩʪʴ. 
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2. ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʭʬʦʣʯʡʧʦʙʤʵʦʴʮ ʛʧʠʥʧʟʦʧʪʫʞʢ 
ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʠʡ ʠʥʩʪʨʫʤʝʥʪʳ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʶ ʠ ʦʪʢʘʟʦ-

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʠ ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ, ʤʝʭʘʥʠʟʤʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʝʩʫʨʩʥʳʤ ʥʘʢʣʘʜʥʳʤ 
ʨʘʩʭʦʜʘʤ ʠ ʩʣʦʞʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

2.1. ʅʙʪʱʫʙʚʡʩʧʛʙʦʡʞ ʡ ʧʫʣʙʠʧʬʪʫʧʢʰʡʛʧʪʫʵ 
Horizontal Pod Autoscaler ʚ Kubernetes ʤʦʞʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʯʠʩʣʦ ʨʝʧʣʠʢ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʨʠʢ, ʝʩʣʠ ʚ ʢʣʘʩʪʝʨʝ ʥʘʩʪʨʦʝʥ ʠʩʪʦʯʥʠʢ ʤʝʪʨʠʢ [11]. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʫʟʣʦʚ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦ 
ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʠ ʥʘʩʪʨʦʝʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʩ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ [12]. Deployment ʠ 
ReplicaSet ʧʦʜʜʝʨʞʠʚʘʶʪ ʟʘʜʘʥʥʦʝ ʯʠʩʣʦ pod; ʧʨʠ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʫʟʣʘ ʵʢʟʝʤʧʣʷʨʳ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝ-
ʧʣʘʥʠʨʦʚʘʥʳ ʥʘ ʠʩʧʨʘʚʥʳʝ ʫʟʣʳ ʧʨʠ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʦʡ ʸʤʢʦʩʪʠ [8]. 

Docker Compose ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʫʯʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʦʡ docker compose up --scale ʚ 
ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʭʦʩʪʘ ʠ ʧʦʣʠʪʠʢʠ ʧʝʨʝʟʘʧʫʩʢʘ ʢʦʥʪʝʡʥʝʨʦʚ [6]. ʆʜʥʘʢʦ ʦʥ ʥʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪ 
ʥʘʛʨʫʟʢʫ ʤʝʞʜʫ ʤʘʰʠʥʘʤʠ ʧʨʠ ʦʪʢʘʟʝ ʭʦʩʪʘ [4]. ʇʦʵʪʦʤʫ Kubernetes ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʳ 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʤʥʦʛʦʫʟʣʦʚʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʵʣʘʩʪʠʯʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ [10]. Compose ʦʩʪʘʸʪʩʷ 
ʦʙʦʩʥʦʚʘʥʥʳʤ ʚʳʙʦʨʦʤ ʜʣʷ ʣʦʢʘʣʴʥʳʭ ʩʨʝʜ ʠ ʦʜʥʦʭʦʩʪʦʚʳʭ production-ʨʘʟʚʸʨʪʳʚʘʥʠʡ, ʛʜʝ ʨʠʩʢ ʦʪʢʘ-
ʟʘ ʭʦʩʪʘ ʧʨʠʥʷʪ ʠʣʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʚʥʝʰʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

2.2. ʊʞʫʵ, ʮʩʙʦʞʦʡʞ ʝʙʦʦʴʮ ʡ ʚʞʠʧʨʙʪʦʧʪʫʵ 
Kubernetes ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʝʪʝʚʫʶ ʘʙʩʪʨʘʢʮʠʶ Service ʜʣʷ ʩʪʘʙʠʣʴʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʛʨʫʧʧʘʤ pod [13]. 

ʋʧʨʘʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʳʤʠ ʪʦʤʘʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ PersistentVolume ʠ PersistentVolumeClaim [14]. 
RBAC ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʧʨʘʚʠʣʘ ʜʦʩʪʫʧʘ ʢ API-ʨʝʩʫʨʩʘʤ [15]. Pod Security Standards ʦʧʨʝʜʝʣʷʶʪ ʫʨʦʚ-
ʥʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʟʘʧʫʩʢʘ ʨʘʙʦʯʠʭ ʥʘʛʨʫʟʦʢ [16]. ʆʙʲʝʢʪʳ Secret ʫʧʨʦʱʘʶʪ ʧʝʨʝʜʘʯʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴ-
ʥʳʭ ʜʘʥʥʳʭ, ʥʦ ʜʣʷ ʠʭ ʨʝʘʣʴʥʦʡ ʟʘʱʠʪʳ ʪʨʝʙʫʝʪʩʷ ʢʦʨʨʝʢʪʥʘʷ ʥʘʩʪʨʦʡʢʘ ʭʨʘʥʝʥʠʷ ʠ ʜʦʩʪʫʧʘ [17]. 

ɺ ʘʚʪʦʥʦʤʥʦʤ Compose ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ bridge-ʩʝʪʴ ʩʦ ʚʩʪʨʦʝʥʥʳʤ ʦʙʥʘʨʫʞʝʥʠʝʤ 
ʩʝʨʚʠʩʦʚ [5]. ɼʘʥʥʳʝ ʩʦʭʨʘʥʷʶʪʩʷ ʯʝʨʝʟ bind mounts ʠ named volumes [18]. ʉʝʢʨʝʪʳ ʤʦʞʥʦ ʧʝʨʝʜʘʚʘʪʴ 
ʩʝʨʚʠʩʘʤ ʯʝʨʝʟ ʵʣʝʤʝʥʪ secrets ʩ ʤʦʥʪʠʨʦʚʘʥʠʝʤ ʚ ʚʠʜʝ ʬʘʡʣʦʚ [19]. ʇʨʠ ʵʪʦʤ standalone Compose ʥʝ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʣʘʩʪʝʨʥʳʝ ʤʝʭʘʥʠʟʤʳ RBAC, NetworkPolicy ʠ ʤʥʦʛʦʘʨʝʥʜʥʦʛʦ ʘʫʜʠʪʘ. ʇʦʵʪʦʤʫ ʝʛʦ ʤʦ-
ʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʤʝʥʝʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʤʥʦʛʦʘʨʝʥʜʥʳʭ ʢʣʘʩʪʝʨʦʚ, ʥʦ ʩʘʤʘ ʧʦ ʩʝʙʝ ʥʝ ʠʩʢʣʶʯʘʝʪ ʢʦʨ-
ʨʝʢʪʥʦʝ ʦʜʥʦʭʦʩʪʦʚʦʝ production-ʧʨʠʤʝʥʝʥʠʝ. 

3. ʈʩʧʡʠʛʧʝʡʫʞʤʵʦʧʪʫʵ ʡ ʶʣʪʨʤʬʙʫʙʯʡʧʦʦʙʸ ʪʤʧʟʦʧʪʫʵ 
ʈʝʩʫʨʩʥʳʝ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʟʘʚʠʩʷʪ ʦʪ ʜʠʩʪʨʠʙʫʪʠʚʘ, ʪʦʧʦʣʦʛʠʠ ʢʣʘʩʪʝʨʘ, ʚʢʣʶʯʸʥʥʳʭ ʜʦ-

ʧʦʣʥʝʥʠʡ, ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʩʪʦʷʥʠʷ ʢʵʰʘ ʦʙʨʘʟʦʚ. Docker Compose ʠʩʧʦʣʴʟʫʝʪ ʫʞʝ ʨʘʙʦʪʘ-
ʶʱʠʡ Docker Engine ʠ ʜʦʙʘʚʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʣʦʡ [2]. Kubernetes ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦ ʟʘʧʫʩʢʘʝʪ control plane ʠ ʩʠʩʪʝʤʥʳʝ ʩʝʨʚʠʩʳ [9]. ʀʭ ʦʙʲʸʤ ʧʘʤʷʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ 
ʤʝʞʜʫ ʣʦʢʘʣʴʥʳʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ, ʧʦʵʪʦʤʫ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʦʮʝʥʢʠ ʚʠʜʘ ç2ï4 
ɻɹè ʠʣʠ çʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪè ʙʝʟ ʦʧʠʩʘʥʠʷ ʩʪʝʥʜʘ ʥʝ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ ʩʣʦʞʥʦʩʪʴ Kubernetes ʚʢʣʶʯʘʝʪ ʩʦʧʨʦʚʦʞʜʝʥʠʝ control plane ʠ etcd, ʦʙʥʦʚʣʝ-
ʥʠʝ ʢʣʘʩʪʝʨʘ, ʥʘʩʪʨʦʡʢʫ ʩʝʪʝʚʦʛʦ ʧʣʘʛʠʥʘ, ʩʝʨʪʠʬʠʢʘʪʦʚ, ʥʘʙʣʶʜʘʝʤʦʩʪʠ ʠ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ [9]. 
ʋʧʨʘʚʣʷʝʤʳʝ ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ ʫʤʝʥʴʰʘʶʪ ʯʘʩʪʴ ʵʪʦʡ ʥʘʛʨʫʟʢʠ, ʥʦ ʥʝ ʫʩʪʨʘʥʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ-
ʥʠʤʘʪʴ ʤʦʜʝʣʴ Kubernetes. Compose ʪʨʝʙʫʝʪ ʟʥʘʥʠʷ Docker ʠ YAML ʠ ʦʙʳʯʥʦ ʧʨʦʱʝ ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 
[2]. ʉʨʦʢ ʦʩʚʦʝʥʠʷ ʦʙʦʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʦʧʳʪʘ ʢʦʤʘʥʜʳ ʠ ʩʣʦʞʥʦʩʪʠ ʩʨʝʜʳ, ʧʦʵʪʦʤʫ ʫʥʠʚʝʨ-
ʩʘʣʴʥʳʝ ʦʮʝʥʢʠ ʚ ʥʝʜʝʣʷʭ ʠʣʠ ʤʝʩʷʮʘʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʥʝʦʙʦʩʥʦʚʘʥʥʳ. 

4. ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʥʞʫʧʝʡʣʙ ʪʩʙʛʦʡʫʞʤʵʦʧʢ ʧʯʞʦʣʡ 
ɼʣʷ ʵʤʧʠʨʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦ ʠ ʪʦ ʞʝ ʤʥʦʛʦʢʦʥʪʝʡʥʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʨʘʟʚʸʨ-

ʥʫʪʦʝ ʩʨʝʜʩʪʚʘʤʠ Docker Compose ʠ Kubernetes. ʕʪʦ ʩʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʠʡ ʚ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʝ, 
ʭʦʪʷ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ ʩʨʝʜʳ ʠʩʧʦʣʥʝʥʠʷ, ʩʝʪʠ ʠ ʩʠʩʪʝʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. 
ʉʦʧʦʩʪʘʚʣʷʶʪʩʷ ʚʨʝʤʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ, ʧʨʦʮʝʜʫʨʘ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʧʘʨʘʤʝʪʨʳ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ HTTP-ʥʘʛʨʫʟʢʠ ʠ ʨʝʘʢʮʠʷ ʥʘ ʦʪʢʘʟ ʵʢʟʝʤʧʣʷʨʘ. 

ʊʝʩʪʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ ʚʢʣʶʯʘʝʪ gateway ʠ backend-ʩʝʨʚʠʩ ʩ ʵʥʜʧʦʠʥʪʘʤʠ /health ʠ /work. ʕʥʜʧʦ-
ʠʥʪ /health ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʢʩʘʮʠʠ ʛʦʪʦʚʥʦʩʪʠ, ʘ /work ʩʦʟʜʘʸʪ ʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 
ʥʘʛʨʫʟʢʫ. ɺ Compose ʧʨʠʣʦʞʝʥʠʝ ʦʧʠʩʘʥʦ ʬʘʡʣʦʤ compose.yaml, ʚ Kubernetes ð ʦʙʲʝʢʪʘʤʠ 
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Deployment ʠ Service. ʏʠʩʣʦ backend-ɻ ʢʟʝʤʧʣʷʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʩ ʦʜʥʦʛʦ ʜʦ ʪʨʸʭ; ʚʨʝʤʝʥʥʳʝ, ʥʘʛʨʫʟʦʯ-
ʥʳʝ ʠ ʦʪʢʘʟʥʳʝ ʩʮʝʥʘʨʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦ ʧʷʪʴ ʨʘʟ. 

ɺ ʠʩʭʦʜʥʦʤ ʧʨʦʪʦʢʦʣʝ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʚʝʨʩʠʠ Docker 
ʠ Kubernetes, ʨʝʘʣʠʟʘʮʠʷ ʣʦʢʘʣʴʥʦʛʦ ʢʣʘʩʪʝʨʘ, ʩʦʩʪʦʷʥʠʝ ʢʵʰʘ ʦʙʨʘʟʦʚ ʠ ʧʦʣʥʳʝ ʧʘʨʘʤʝʪʨʳ ʛʝʥʝʨʘ-
ʪʦʨʘ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʢʨʝʪʥʦʛʦ ʣʦ-
ʢʘʣʴʥʦʛʦ ʩʪʝʥʜʘ ʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʩʨʝʜʳ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʠʟʤʝʨʝʥʠʷ. ɼʣʷ ʥʝʟʘʚʠʩʠ-
ʤʦʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʵʪʠ ʩʚʝʜʝʥʠʷ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʚ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʧʨʦʪʦʢʦʣ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

4.1. ʊʯʞʦʙʩʡʡ ʶʣʪʨʞʩʡʥʞʦʫʧʛ 
ʉʦʩʪʘʚ ʩʮʝʥʘʨʠʝʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣ. 1. 
 

ʋʙʚʤʡʯʙ 1 
ʊʯʞʦʙʩʡʡ ʶʣʪʨʞʩʡʥʞʦʫʙʤʵʦʧʜʧ ʪʩʙʛʦʞʦʡʸ 

ʊʯʞʦʙʩʡʢ ɽʞʢʪʫʛʡʞ ʇʪʦʧʛʦʴʞ ʥʞʫʩʡʣʡ ʆʙʠʦʙʰʞʦʡʞ ʩʞʠʬʤʵʫʙʫʙ 

ʈʘʟʚʸʨʪʳʚʘʥʠʝ 
ɿʘʧʫʩʢ gateway ʠ ʦʜʥʦʛʦ 
backend ʚ ʦʙʝʠʭ ʩʨʝʜʘʭ 

ɺʨʝʤʷ ʦʪ ʢʦʤʘʥʜʳ ʜʦ 
ʦʪʚʝʪʘ /health 

ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʣʦ-
ʢʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ 

ʇʦʪʨʝʙʣʝʥʠʝ 
ʧʘʤʷʪʠ 

ʀʟʤʝʨʝʥʠʝ ʧʦʩʣʝ ʩʪʘʙʠʣʠ-
ʟʘʮʠʠ ʧʨʠ ʦʜʥʦʤ ʠ ʪʨʸʭ 
backend-ɻ ʢʟʝʤʧʣʷʨʘʭ 

ʇʘʤʷʪʴ ʧʨʠʣʦʞʝʥʠʷ; 
ʩʠʩʪʝʤʥʘʷ ʧʘʤʷʪʴ 
Kubernetes ʦʪʜʝʣʴʥʦ 

ʆʮʝʥʢʘ ʧʦʨʷʜʢʘ ʥʘʢʣʘʜʥʳʭ 
ʨʘʩʭʦʜʦʚ ʩ ʫʯʸʪʦʤ ʛʨʘʥʠʮ 
ʠʟʤʝʨʝʥʠʷ 

ʄʘʩʰʪʘʙʠʨʦʚʘ-
ʥʠʝ 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ backend-
ʵʢʟʝʤʧʣʷʨʦʚ ʩ ʦʜʥʦʛʦ ʜʦ 
ʪʨʸʭ 

ɺʨʝʤʷ ʛʦʪʦʚʥʦʩʪʠ, 
RPS, p95 latency 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʮʝʜʫʨʳ; ʧʨʦ-
ʚʝʨʢʘ ʵʬʬʝʢʪʘ ʚ ʟʘʜʘʥʥʦʤ 
ʧʨʦʬʠʣʝ ʥʘʛʨʫʟʢʠ 

ʆʪʢʘʟ ʵʢʟʝʤ-
ʧʣʷʨʘ 

ʇʨʠʥʫʜʠʪʝʣʴʥʦʝ ʫʜʘʣʝʥʠʝ 
ʦʜʥʦʛʦ backend-ʢʦʥʪʝʡʥʝʨʘ 
ʠʣʠ pod 

ɺʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ, ʨʫʯʥʦʝ ʚʤʝʰʘ-
ʪʝʣʴʩʪʚʦ 

ʇʨʦʚʝʨʢʘ ʤʝʭʘʥʠʟʤʦʚ, 
ʥʘʩʪʨʦʝʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʦʡ 
ʢʦʥʬʠʛʫʨʘʮʠʠ 

 
4.2. ʅʞʫʩʡʣʡ ʡ ʧʚʩʙʚʧʫʣʙ ʩʞʠʬʤʵʫʙʫʧʛ 
ɺʨʝʤʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʥʪʝʨʚʘʣ ʦʪ ʟʘʧʫʩʢʘ ʢʦʤʘʥʜʳ ʜʦ ʧʝʨʚʦʛʦ ʫʩʧʝʰʥʦʛʦ ʦʪ-

ʚʝʪʘ /health. ɺʨʝʤʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʪʩʯʠʪʳʚʘʝʪʩʷ ʦʪ ʢʦʤʘʥʜʳ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʨʝʧʣʠʢ ʜʦ ʛʦʪʦʚʥʦ-
ʩʪʠ ʚʩʝʭ ʵʢʟʝʤʧʣʷʨʦʚ. RPS ʠ p95 latency ʠʟʤʝʨʷʶʪʩʷ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ HTTP-
ʢʣʠʝʥʪʦʤ. ʇʨʠ ʦʪʢʘʟʥʦʤ ʩʮʝʥʘʨʠʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʫʯʥʦʛʦ 
ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɼʣʷ Compose ʦʪʩʫʪʩʪʚʠʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʪʤʝʯʝʥʦ ʧʦʩʣʝ 20 ʩ ʥʘʙʣʶʜʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ 
ʜʣʷ Kubernetes ʟʘʧʠʩʘʥʦ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ; ʧʦʵʪʦʤʫ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʧʦʩʪʘʚʣʷʝʪ 
ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ, ʘ ʥʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʚʨʝʤʝʥʘ ʦʞʠʜʘʥʠʷ. 

ɼʣʷ ʚʨʝʤʝʥʥʳʭ, ʥʘʛʨʫʟʦʯʥʳʭ ʠ ʦʪʢʘʟʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʩʨʝʜ-
ʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʚʳʙʦʨʦʯʥʦʝ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʧʷʪʠ ʟʘʧʫʩʢʘʤ. ʇʦʢʘʟʘʪʝʣʠ ʧʘʤʷʪʠ 
Kubernetes ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʳ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʩʥʠʤʢʠ ʙʝʟ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, 
ʧʨʠʯʸʤ ʛʨʘʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ Compose. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʘʤʷʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 
ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʨʷʜʢʘ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ, ʘ ʥʝ ʜʣʷ ʩʪʨʦʛʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. 
 

4.3. ʁʦʫʞʩʨʩʞʫʙʯʡʸ ʡ ʧʜʩʙʦʡʰʞʦʡʸ ʩʞʠʬʤʵʫʙʫʧʛ 
ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʞʠʜʘʝʤʳʤ ʨʘʟʣʠʯʠʝʤ ʤʝʞʜʫ ʦʜʥʦʭʦʩʪʦʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʠ ʢʣʘʩʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ, ʥʦ ʥʝ ʷʚʣʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʪʝʩʪʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʅʘ ʜʘʥʥʦʤ ʩʪʝʥʜʝ 
Compose ʨʘʟʚʦʨʘʯʠʚʘʣ ʧʨʠʣʦʞʝʥʠʝ ʧʨʠʤʝʨʥʦ ʚ 3,9 ʨʘʟʘ ʙʳʩʪʨʝʝ (0,82 ʧʨʦʪʠʚ 3,16 ʩ), ʘ ʠʟʤʝʥʝʥʠʝ 
ʯʠʩʣʘ ʨʝʧʣʠʢ ʚʳʧʦʣʥʷʣ ʧʨʠʤʝʨʥʦ ʚ 3,8 ʨʘʟʘ ʙʳʩʪʨʝʝ (0,92 ʧʨʦʪʠʚ 3,52 ʩ). ʕʪʠ ʦʪʥʦʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫ-
ʶʪ ʪʦʣʴʢʦ ʠʩʩʣʝʜʦʚʘʥʥʫʶ ʣʦʢʘʣʴʥʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ. 

ʇʦʢʘʟʘʪʝʣʠ ʧʘʤʷʪʠ ʥʝʣʴʟʷ ʩʨʘʚʥʠʚʘʪʴ ʥʘʧʨʷʤʫʶ: ʜʣʷ Compose ʫʢʘʟʘʥʘ ʩʫʤʤʘ gateway ʠ 
backend-ʢʦʥʪʝʡʥʝʨʦʚ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ Kubernetes ʦʪʜʝʣʴʥʦ ʧʨʠʚʝʜʝʥʳ backend-pod ʠ ʩʠʩʪʝʤʥʳʝ ʢʦʤʧʦ-
ʥʝʥʪʳ. ɼʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʩʣʦʷ Kubernetes, ʥʦ ʥʝ ʜʦ-
ʢʘʟʳʚʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʦ ʦʜʥʦʡ ʩʨʝʜʳ ʧʦ ʧʘʤʷʪʠ ʩʘʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʋʙʚʤʡʯʙ 2 
ʉʞʠʬʤʵʫʙʫʴ ʤʧʣʙʤʵʦʧʜʧ ʶʣʪʨʞʩʡʥʞʦʫʙʤʵʦʧʜʧ ʪʩʙʛʦʞʦʡʸ 

ʅʞʫʩʡʣʙ Docker Compose Kubernetes 

ɺʨʝʤʷ ʨʘʟʚʸʨʪʳʚʘʥʠʷ, ʩ 0,82 Ñ 0,06 3,16 Ñ 1,03 

ʇʘʤʷʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʦʜʠʥ 
backend 

gateway + backend: 26,26 Ñ 0,08 
MiB 

backend: å15 MiB; gateway ʥʝ 
ʫʯʪʸʥ 

ʇʘʤʷʪʴ ʧʨʠʣʦʞʝʥʠʷ, ʪʨʠ 
backend 

gateway + ʪʨʠ backend: 54,37 Ñ 
0,03 MiB 

å15 MiB ʥʘ pod; ʩʫʤʤʘ ʥʝ ʫʢʘʟʘʥʘ 

ʉʠʩʪʝʤʥʘʷ ʧʘʤʷʪʴ ʩʨʝʜʳ ʦʪʜʝʣʴʥʦ ʥʝ ʠʟʤʝʨʝʥʘ 
ʫʟʝʣ å832 MiB; kube-system å442 
MiB 

ɺʨʝʤʷ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʪ 1 
ʜʦ 3, ʩ 

0,92 Ñ 0,09 3,52 Ñ 1,08 

RPS ʧʨʠ ʦʜʥʦʤ backend 33,85 Ñ 3,03 28,07 Ñ 2,39 

p95 latency ʧʨʠ ʦʜʥʦʤ 
backend, ʤʩ 

47,48 Ñ 8,26 52,62 Ñ 11,89 

RPS ʧʨʠ ʪʨʸʭ backend 26,82 Ñ 4,41 23,50 Ñ 3,15 

p95 latency ʧʨʠ ʪʨʸʭ backend, 
ʤʩ 

71,37 Ñ 17,53 74,03 Ñ 17,20 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝ ʦʪʢʘʟʘ 
ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʩʷ ʟʘ 20 ʩ ʚ ʜʘʥ-
ʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

28,31 Ñ 7,94 ʩ 

ʈʩʡʥʞʰʙʦʡʞ. ɿʥʘʯʝʥʠʷ çʩʨʝʜʥʝʝ Ñ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝè ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʧʷʪʠ ʟʘʧʫʩʢʘʤ. ʇʘ-
ʤʷʪʴ Kubernetes ʧʨʠʚʝʜʝʥʘ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʩʥʠʤʦʢ ʩ ʠʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʠʟʤʝʨʝʥʠʷ. 

 
ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʜʥʦʛʦ backend ʢ ʪʨʸʤ RPS ʩʥʠʟʠʣʩʷ ʚ ʦʙʝʠʭ ʩʨʝʜʘʭ, ʘ p95 latency ʚʳʨʦʩ. ʇʦ-

ʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʢʣʠʝʥʪ ʩʦʟʜʘʸʪ ʥʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʟʘʧʨʦʩʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʧʦʩʦ-
ʙʝʥ ʟʘʛʨʫʟʠʪʴ ʥʝʩʢʦʣʴʢʦ ʨʝʧʣʠʢ ʧʘʨʘʣʣʝʣʴʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʠʩʳʚʘʶʪ ʚʳʙʨʘʥʥʳʡ 
ʧʨʦʬʠʣʴ ʥʘʛʨʫʟʢʠ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ. ɼʣʷ 
ʪʘʢʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤ ʛʝʥʝʨʘʪʦʨ ʩ ʫʧʨʘʚʣʷʝʤʦʡ ʢʦʥʢʫʨʝʥʪʥʦʩʪʴʶ ʠ ʦʜʠʥʘʢʦʚʳʤ ʯʠʩʣʦʤ ʦʜʥʦʚʨʝ-
ʤʝʥʥʳʭ ʟʘʧʨʦʩʦʚ. 

ɺ ʦʪʢʘʟʥʦʤ ʩʮʝʥʘʨʠʠ ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ Compose ʥʝ ʚʦʩʩʪʘʥʦʚʠʣʘ ʵʢʟʝʤʧʣʷʨ ʟʘ 20 ʩ, ʘ 
Kubernetes ʚʦʩʩʪʘʥʦʚʠʣ ʜʦʩʪʫʧʥʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʟʘ 28,31 Ñ 7,94 ʩ. ʕʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʙʦʪʫ ʮʠʢʣʘ ʩʦ-
ʛʣʘʩʦʚʘʥʠʷ Kubernetes, ʥʦ ʥʝ ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ Compose: ʧʦʣʠʪʠʢʘ restart 
ʤʦʞʝʪ ʧʝʨʝʟʘʧʫʩʪʠʪʴ ʢʦʥʪʝʡʥʝʨ ʥʘ ʪʦʤ ʞʝ ʭʦʩʪʝ. ʇʨʠ ʦʪʢʘʟʝ ʩʘʤʦʛʦ ʭʦʩʪʘ Compose ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ 
ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʜʨʫʛʫʶ ʤʘʰʠʥʫ. ʀʟ-ʟʘ ʤʘʣʦʛʦ ʯʠʩʣʘ ʧʦʚʪʦʨʦʚ ʠ ʥʝʦʜʠʥʘʢʦʚʦʛʦ ʦʢʥʘ 
ʥʘʙʣʶʜʝʥʠʷ ʚʳʚʦʜ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʠʣʣʶʩʪʨʘʪʠʚʥʳʤ. 

5. ʃʩʡʫʞʩʡʡ ʛʴʚʧʩʙ ʡ ʡʦʫʞʜʩʙʯʡʸ ʛ ʣʧʦʛʞʢʞʩ DevOps 
Docker Compose ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ, ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʪʝʩʪʠʨʦ-

ʚʘʥʠʷ, ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʩʪʝʥʜʦʚ ʠ ʦʜʥʦʭʦʩʪʦʚʳʭ production-ʨʘʟʚʸʨʪʳʚʘʥʠʡ, ʢʦʛʜʘ ʧʨʠʦʨʠʪʝʪʥʳ ʧʨʦ-
ʩʪʦʪʘ, ʙʳʩʪʨʳʡ ʟʘʧʫʩʢ ʠ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʘ ʦʪʢʘʟ ʭʦʩʪʘ ʜʦʧʫʩʪʠʤ ʠʣʠ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ 
ʚʥʝʰʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ [4]. 

Kubernetes ʦʧʨʘʚʜʘʥ ʚ ʤʥʦʛʦʫʟʣʦʚʳʭ staging- ʠ production-ʩʨʝʜʘʭ, ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʝ ʠ 
ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [10]. ʋʧʨʘʚʣʷʝʤʳʝ ʦʙʥʦʚʣʝʥʠʷ, ʩʝʪʝʚʳʝ ʧʦʣʠʪʠʢʠ ʠ 
ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʟʨʝʣʳʭ ʧʨʦʮʝʩʩʦʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʥʘʙʣʶʜʘʝʤʦʩʪʠ [15]. 

ɺ ʝʜʠʥʦʤ DevOps-ʢʦʥʚʝʡʝʨʝ ʨʘʮʠʦʥʘʣʴʥʦ ʧʦʚʪʦʨʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʢʦʥʪʝʡʥʝʨʥʳʝ 
ʦʙʨʘʟʳ, ʪʝʩʪʳ ʠ ʢʦʥʪʨʘʢʪʳ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʥʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʩʨʝʜʳ ʜʣʷ Compose ʠ 
Kubernetes. Kompose ʤʦʞʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʘʯʘʣʴʥʳʝ Kubernetes-ʤʘʥʠʬʝʩʪʳ ʠʟ compose.yaml, ʦʜʥʘʢʦ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʣʥʦʡ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʨʢʠ [20]. Helm 
ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʘʢʦʚʢʠ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ Kubernetes-ʨʝʩʫʨʩʦʚ, ʘ ʥʝ ʜʣʷ ʧʨʷʤʦʡ ʪʨʘʥʩʣʷʮʠʠ 
Compose-ʬʘʡʣʘ [21]. 

ʆʩʥʦʚʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʦʙʦʙʱʝʥʳ ʚ ʪʘʙʣ. 3. 
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ʋʙʚʤʡʯʙ 3 
ʊʩʙʛʦʡʫʞʤʵʦʴʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ Kubernetes ʡ Docker Compose 

ʃʩʡʫʞʩʡʢ Docker Compose Kubernetes 

ʄʦʜʝʣʴ ʨʘʟʚʸʨʪʳʚʘ-
ʥʠʷ 

ʆʜʠʥ Docker-ʭʦʩʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝ-
ʤʦʤ ʨʝʞʠʤʝ 

ʂʣʘʩʪʝʨ ʠʟ ʦʜʥʦʛʦ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʫʟ-
ʣʦʚ 

ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʈʫʯʥʦʝ up --scale ʚ ʧʨʝʜʝʣʘʭ ʭʦʩʪʘ 
ʈʫʯʥʦʝ, HPA; ʫʟʣʳ ð ʧʨʠ ʦʪʜʝʣʴʥʦʤ 
autoscaler 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ 
Restart policy ʥʘ ʪʦʤ ʞʝ ʭʦʩʪʝ; ʥʝʪ 
ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʩʣʝ ʦʪʢʘʟʘ 
ʭʦʩʪʘ 

ʂʦʥʪʨʦʣʣʝʨʳ ʟʘʤʝʥʷʶʪ ʵʢʟʝʤʧʣʷʨʳ; 
ʚʦʟʤʦʞʥʦ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʠ 
ʥʘʣʠʯʠʠ ʨʝʩʫʨʩʦʚ 

ʉʝʪʝʚʘʷ ʤʦʜʝʣʴ 
Bridge-ʩʝʪʴ ʠ DNS; overlay ʪʨʝʙʫʝʪ 
Swarm 

Service, Ingress, CNI, NetworkPolicy 

ɹʝʟʦʧʘʩʥʦʩʪʴ 
ʉʝʢʨʝʪʳ ʥʘ ʫʨʦʚʥʝ ʩʝʨʚʠʩʦʚ; ʥʝʪ 
ʢʣʘʩʪʝʨʥʦʛʦ RBAC 

RBAC, Pod Security, NetworkPolicy, Se-
crets ʧʨʠ ʢʦʨʨʝʢʪʥʦʡ ʥʘʩʪʨʦʡʢʝ 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʘʷ 
ʩʣʦʞʥʦʩʪʴ 

ʅʠʞʝ ɺʳʰʝ 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 
ʅʝʙʦʣʴʰʦʡ ʩʣʦʡ ʧʦʚʝʨʭ Docker 
Engine 

Control plane ʠ ʩʠʩʪʝʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ; 
ʟʘʚʠʩʷʪ ʦʪ ʜʠʩʪʨʠʙʫʪʠʚʘ 

ʊʠʧʠʯʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 
Dev, test, demo, ʦʜʥʦʭʦʩʪʦʚʳʡ pro-
duction 

ʄʥʦʛʦʫʟʣʦʚʳʝ staging ʠ production, ʚʳ-
ʩʦʢʘʷ ʜʦʩʪʫʧʥʦʩʪʴ 

 
ʀʙʣʤʷʰʞʦʡʞ 
Docker Compose ʠ Kubernetes ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʧʦʣʥʦʩʪʴʶ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʝ ʦʨ-

ʢʝʩʪʨʘʪʦʨʳ, ʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ. Compose ʫʜʦʙʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʤʥʦʛʦʢʦʥʪʝʡʥʝʨʥʳʤ ʧʨʠ-
ʣʦʞʝʥʠʝʤ ʥʘ ʦʜʥʦʤ ʭʦʩʪʝ ʠ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʦʜʥʦʭʦʩʪʦʚʦʡ production-ʩʨʝʜʝ ʧʨʠ ʦʩʦʟʥʘʥʥʳʭ ʦʛʨʘ-
ʥʠʯʝʥʠʷʭ. Kubernetes ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʣʘʩʪʝʨʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ, ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʨʘʟʚʠ-
ʪʳʝ ʧʦʣʠʪʠʢʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʤʥʦʛʦʫʟʣʦʚʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʃʦʢʘʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ ʙʦʣʝʝ ʙʳʩʪʨʦʝ ʨʘʟʚʸʨʪʳʚʘʥʠʝ ʠ ʨʫʯʥʦʝ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʚ 
Compose, ʘ ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʟʝʤʧʣʷʨʘ ʚ Kubernetes. ɺʤʝʩʪʝ ʩ ʪʝʤ ʪʝʢʫʱʠʡ ʧʨʦ-
ʬʠʣʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʦʮʝʥʠʚʘʝʪ ʚʳʠʛʨʳʰ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʨʝʧʣʠʢ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʧʘʤʷʪʠ 
ʠʤʝʶʪ ʨʘʟʥʳʝ ʛʨʘʥʠʮʳ ʠʟʤʝʨʝʥʠʷ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʜʦʣʞʝʥ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʪʦʧʦʣʦʛʠʠ ʨʘʟʚʸʨʪʳʚʘʥʠʷ, 
ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʟʨʝʣʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʘ ʥʝ ʥʘ ʦʜʥʦʤ ʯʠʩʣʦʚʦʤ ʧʦʢʘʟʘʪʝʣʝ. ɼʘʣʴʥʝʡ-
ʰʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʧʦʣʥʳʡ ʧʨʦʪʦʢʦʣ ʩʪʝʥʜʘ, ʢʦʥʢʫʨʝʥʪʥʫʶ ʥʘʛʨʫʟʢʫ, ʦʜʠʥʘʢʦʚʳʝ ʦʢʥʘ ʥʘʙʣʶ-
ʜʝʥʠʷ, ʩʮʝʥʘʨʠʠ ʦʪʢʘʟʘ ʫʟʣʘ ʠ ʦʙʥʦʚʣʝʥʠʷ ʚʝʨʩʠʠ, ʘ ʪʘʢʞʝ ʧʫʙʣʠʢʘʮʠʶ ʠʩʭʦʜʥʳʭ ʠʟʤʝʨʝʥʠʡ. 
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ǫǬǭǢǭǩǯǧǱǤǯǧǟǪǻǬǟǾ ǭǮǱǧǫǧǦǟǵǧǾ 
ǮǟǯǟǫǤǱǯǭǡ HTK ǲǦǪǭǡ 
ǡǺǰǭǩǭǬǟǢǯǲǥǤǬǬǭǨ NII-ǰǧǰǱǤǫǺ ǰ 
ǧǰǮǭǪǻǦǭǡǟǬǧǤǫ ǢǤǬǤǱǧǶǤǰǩǭǢǭ 
ǟǪǢǭǯǧǱǫǟ 

ǥȄȋȀȏȍȁȐȉȇȈ ǡȊǿȃȇȐȊǿȁ ǟȌȑȍȌȍȁȇȖ, 
ǣȄȃȇȖ ǠȍȏȇȐȊǿȁ ǠȍȏȇȐȊǿȁȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ JVM ʜʣʷ ʫʟʣʦʚ ʨʘʩʧʨʝʜʝ-
ʣʝʥʥʦʡ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ. ʇʨʝʜʣʦʞʝʥ ʧʨʦʛʨʘʤʤʥʦ-
ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʥʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ 
ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ, ʩʙʦʨ ʪʝʣʝʤʝʪʨʠʠ ʯʝʨʝʟ JMX ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ. ɺ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʝʤʳʭ 
ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʯʠ, ʢʦʵʬʬʠʮʠʝʥʪ -XX:GCTimeRatio ʠ ʪʠʧ ʩʙʦʨʱʠʢʘ 
ʤʫʩʦʨʘ; ʢʨʠʪʝʨʠʷʤʠ ʩʣʫʞʘʪ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ, ʜʦʣʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʠʟ-ʟʘ ʩʙʦʨʢʠ 
ʤʫʩʦʨʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʯʠ. ʕʢʩʧʝʨʠʤʝʥʪ ʚʳʧʦʣʥʝʥ ʥʘ Payara Micro 5 ʧʦʜ ʫʧʨʘʚʣʝʥʠ-
ʝʤ JVM 11 ʜʣʷ ʪʨʝʭ ʢʦʥʬʠʛʫʨʘʮʠʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʃʫʯʰʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʦʚʳʩʠʣʘ ʠʥʪʝ-
ʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʩ 63,25 ʜʦ 81,86 %, ʩʦʢʨʘʪʠʣʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʧʨʦʩʘ ʩ 0,93 ʜʦ 0,88 ʩ, ʜʦʣʶ ʧʨʦʩʪʦʷ 
ʠʟ-ʟʘ ʩʙʦʨʢʠ ʤʫʩʦʨʘ ʩ 8,125 ʜʦ 4,31 % ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʯʠ ʩ 5042 ʜʦ 1187 ʄɹ. ʇʦʢʘʟʘ-
ʥʦ, ʯʪʦ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ JVM, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ 
ʜʣʠʪʝʣʴʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʤʝʭʘʥʠʟʤʦʚ ʩʦʭʨʘʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ, PKI, JVM, ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʤʥʦʛʦʢʨʠʪʝʨʠ-
ʘʣʴʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ, JMX, ʩʙʦʨʢʘ ʤʫʩʦʨʘ. 
 

MULTI-CRITERIA OPTIMIZATION OF JVM PARAMETERS FOR HIGH-LOAD PKI NODES USING A 
GENETIC ALGORITHM 

 
Zhembrovskiy Vladislav Antonovich, 

Dedich Borislav Borislavovich 
 

Abstract: The paper addresses automated tuning of Java Virtual Machine parameters for nodes of a distribut-
ed high-load public key infrastructure. A software-and-algorithmic framework is proposed that combines load 
testing of digital-signature creation and verification, JMX-based telemetry collection, and a genetic algorithm. 
The optimized parameters are the maximum heap size, the -XX:GCTimeRatio value, and the garbage collector 
type. The objective metrics are mean request time, the share of application downtime caused by garbage col-
lection, and peak heap usage. Experiments were conducted with Payara Micro 5 on JVM 11 using three ge-
netic-algorithm settings. The best configuration increased the composite score from 63.25 to 81.86%, reduced 
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mean request time from 0.93 to 0.88 s, garbage-collection downtime from 8.125 to 4.31%, and peak heap us-
age from 5,042 to 1,187 MB. The results indicate that evolutionary search can identify non-obvious JVM con-
figurations, while its practical use requires long-running-search control and checkpointing. 
Key words: public key infrastructure, PKI, JVM, genetic algorithm, multi-criteria optimization, JMX, garbage 
collection. 

 
ɻʛʞʝʞʦʡʞ. ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ (Public Key Infrastructure, PKI) ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʫʩʢ 

ʠ ʫʧʨʘʚʣʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʘʤʠ ʦʪʢʨʳʪʳʭ ʢʣʶʯʝʡ, ʧʦʩʪʨʦʝʥʠʝ ʮʝʧʦʯʝʢ ʜʦʚʝʨʠʷ ʠ ʧʨʦʚʝʨʢʫ ʩʪʘʪʫʩʘ ʩʝʨ-
ʪʠʬʠʢʘʪʦʚ. ɹʘʟʦʚʳʡ ʧʨʦʬʠʣʴ ʩʝʨʪʠʬʠʢʘʪʦʚ ʠ ʩʧʠʩʢʦʚ ʦʪʟʳʚʘ ʫʩʪʘʥʦʚʣʝʥ RFC 5280 [1], ʘ ʧʨʦʪʦʢʦʣ 
ʦʧʝʨʘʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʩʪʘʪʫʩʘ ʩʝʨʪʠʬʠʢʘʪʦʚ ʦʧʨʝʜʝʣʝʥ RFC 6960 [2]. ɺ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ PKI ʟʥʘʯʠ-
ʪʝʣʴʥʘʷ ʜʦʣʷ ʥʘʛʨʫʟʢʠ ʩʚʷʟʘʥʘ ʩ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ, ʧʨʦʚʝʨʢʦʡ ʧʦʜʧʠʩʝʡ ʠ ʦʙʨʘʱʝʥʠʷ-
ʤʠ ʢ ʩʝʨʚʠʩʘʤ ʩʪʘʪʫʩʘ ʩʝʨʪʠʬʠʢʘʪʦʚ; ʧʦʵʪʦʤʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ ʚʣʠʷʝʪ ʥʘ ʧʨʦ-
ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʟʘʜʝʨʞʢʠ ʚʩʝʡ ʩʠʩʪʝʤʳ [3]. 

ɼʣʷ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ JVM, ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 
ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʜʘ, ʥʦ ʠ ʦʪ ʨʘʟʤʝʨʘ ʢʫʯʠ, ʚʳʙʨʘʥʥʦʛʦ ʩʙʦʨʱʠʢʘ ʤʫʩʦʨʘ ʠ ʧʘʨʘʤʝʪʨʦʚ 
ʫʧʨʘʚʣʝʥʠʷ ʝʛʦ ʮʝʣʷʤʠ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʥʘʩʪʨʦʝʢ ʚʝʣʠʢʦ, ʘ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 
ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʥʘʛʨʫʟʢʠ. ʈʫʯʥʦʡ ʧʦʜʙʦʨ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʫʜʦʝʤʦʢ ʠ ʧʣʦʭʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤ. 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ JVM ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʤʝʥʠʤʦʩʪʴ ʧʦʠʩʢʦʚʳʭ ʤʝʪʦʜʦʚ ʜʣʷ ʚʳ-
ʷʚʣʝʥʠʷ ʢʦʥʬʠʛʫʨʘʮʠʡ, ʥʝʦʯʝʚʠʜʥʳʭ ʧʨʠ ʵʢʩʧʝʨʪʥʦʡ ʥʘʩʪʨʦʡʢʝ [4]. ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦ-
ʨʠʪʤʘ ʢ ʚʳʙʦʨʫ ʬʣʘʛʦʚ JVM ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʦʠʩʢʘ ʵʬʬʝʢʪʠʚʥʳʭ 
ʩʦʯʝʪʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ [5]. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 
ʜʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ JVM ʫʟʣʘ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ PKI. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʩʦʩʪʦʠʪ ʚ 
ʘʜʘʧʪʘʮʠʠ ʟʘʤʢʥʫʪʦʛʦ ʢʦʥʪʫʨʘ çʛʝʥʝʨʘʮʠʷ ʢʦʥʬʠʛʫʨʘʮʠʠ - ʟʘʧʫʩʢ ʧʨʠʣʦʞʝʥʠʷ - ʥʘʛʨʫʟʦʯʥʦʝ ʪʝʩʪʠʨʦʚʘ-
ʥʠʝ - JMX-ʤʦʥʠʪʦʨʠʥʛ - ʵʚʦʣʶʮʠʦʥʥʳʡ ʦʪʙʦʨè ʢ ʦʧʝʨʘʮʠʷʤ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. 
ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʤʝʥʴʰʠʪʴ ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʨʝʤʷ ʧʨʦ-
ʩʪʦʷ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʜʘ. 

1. ʈʧʪʫʙʦʧʛʣʙ ʠʙʝʙʰʡ ʥʦʧʜʧʣʩʡʫʞʩʡʙʤʵʦʧʢ ʧʨʫʡʥʡʠʙʯʡʡ 
ʆʙʲʝʢʪʦʤ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʝʨʚʝʨʥʳʡ ʫʟʝʣ PKI, ʚʳʧʦʣʥʷʶʱʠʡ ʦʧʝʨʘʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦ-

ʚʝʨʢʠ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ. ɺ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʝ ʩʝʨʚʠʩʳ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ Scala ʠ ʨʘʙʦʪʘʶʪ ʚ ʢʦʥʪʝʡ-
ʥʝʨʝ ʧʨʠʣʦʞʝʥʠʡ Payara Micro. ʀʟʤʝʥʝʥʠʝ ʧʨʠʢʣʘʜʥʦʛʦ ʢʦʜʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʪʨʝ-
ʙʫʝʪ ʧʦʚʪʦʨʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. ʅʘʩʪʨʦʡʢʘ JVM ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝ-
ʜʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʥʝʰʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʢʣʘʜʥʦʡ ʣʦʛʠʢʝ ʩʧʦʩʦʙʦʤ. 

ɺʝʢʪʦʨ ʫʧʨʘʚʣʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ὼ ὌȟὙȟὅ, ʛʜʝ H - ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ 
ʢʫʯʠ, ʟʘʜʘʚʘʝʤʳʡ ʧʘʨʘʤʝʪʨʦʤ -Xmx; R - ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ -XX:GCTimeRatio; C - ʪʠʧ ʩʙʦʨʱʠʢʘ 

ʤʫʩʦʨʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʛʨʘʥʠʯʝʥʠʷ ςυφὌ ςπτψ ʄɹ, ρ Ὑ ςπ ʠ C ʠʟ ʤʥʦ-
ʞʝʩʪʚʘ {G1 GC, Parallel GC, CMS, Serial GC}. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ GCTimeRatio ʥʝ ʟʘʜʘʝʪ ʙʫʢ-
ʚʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʙʦʨʢʘʤʠ ʤʫʩʦʨʘ: ʧʘʨʘʤʝʪʨ ʦʧʨʝʜʝʣʷʝʪ ʮʝʣʝʚʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʠ ʩʙʦʨ-

ʢʠ ʤʫʩʦʨʘ ʠ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʠʣʦʞʝʥʠʷ; ʮʝʣʝʚʘʷ ʜʦʣʷ ʚʨʝʤʝʥʠ GC ʨʘʚʥʘ  [6]. 

ɼʣʷ ʢʘʞʜʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʟʤʝʨʷʶʪʩʷ ʪʨʠ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʷ: ὸὼ - ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʧʨʦʩʘ; Ὣὼ - ʜʦʣʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʷ ʧʨʠʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʙʦʨʢʦʡ ʤʫʩʦʨʘ; άὼ - ʤʘʢʩʠʤʘʣʴ-
ʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʤʷʪʠ ʢʫʯʠ. ɺʩʝ ʢʨʠʪʝʨʠʠ ʧʦʜʣʝʞʘʪ ʤʠʥʠʤʠʟʘʮʠʠ: 

 ὸὼᴼÍÉÎȠ   ὫὼᴼÍÉÎȠ   άὼᴼÍÉÎȟ   ὼɴ ὢȢ (1) 

ɼʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʦʩʦʙʝʡ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʠʨʫʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣ [0; 1]. 
ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʠʛʦʜʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʫʯʰʝʤʫ 
ʨʝʰʝʥʠʶ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ 

 ὗὼ πȟυρ ὸ ὼ πȟσρ Ὣ ὼ πȟςρ ά ὼ ᴼÍÁØȢ (2) 

ʛʜʝ ὸ, Ὣ  ʠ ά  - ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʯʘʩʪʥʳʝ ʢʨʠʪʝʨʠʠ. ɺʝʩ 0,5 ʦʪʨʘʞʘʝʪ ʧʨʠʦʨʠʪʝʪ ʟʘʜʝʨʞʢʠ ʟʘ-
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ʧʨʦʩʘ, ʚʝʩ 0,3 - ʚʣʠʷʥʠʷ ʩʙʦʨʢʠ ʤʫʩʦʨʘ, ʚʝʩ 0,2 - ʧʦʪʨʝʙʣʝʥʠʷ ʧʘʤʷʪʠ. ʊʘʢʘʷ ʩʢʘʣʷʨʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ 
ʧʦʣʫʯʠʪʴ ʦʜʥʫ ʨʝʢʦʤʝʥʜʫʝʤʫʶ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʥʦ ʬʠʢʩʠʨʫʝʪ ʠʥʞʝʥʝʨʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ; ʧʨʠ ʠʥʳʭ ʪʨʝ-
ʙʦʚʘʥʠʷʭ ʢ ʩʝʨʚʠʩʫ ʚʝʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʩʤʦʪʨʝʥʳ. ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠ-
ʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [7], ʘ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ - ʚ ʨʘʙʦʪʝ [8]. 

2. ɹʩʮʡʫʞʣʫʬʩʙ ʨʩʧʜʩʙʥʥʦʧ-ʙʤʜʧʩʡʫʥʡʰʞʪʣʧʜʧ ʣʧʥʨʤʞʣʪʙ 
ʂʦʤʧʣʝʢʩ ʨʝʘʣʠʟʫʝʪ ʠʪʝʨʘʮʠʦʥʥʳʡ ʮʠʢʣ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ. ʍʨʦʤʦʩʦʤʘ ʩʦʜʝʨʞʠʪ ʪʨʠ ʛʝ-

ʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ H, R ʠ C. ɼʣʷ ʢʘʞʜʦʡ ʦʩʦʙʠ ʟʘʧʫʩʢʘʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʵʢʟʝʤʧʣʷʨ ʦʧʪʠʤʠʟʠʨʫʝʤʦʛʦ 
ʧʨʠʣʦʞʝʥʠʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʛʨʫʟʦʯʥʳʡ ʪʝʩʪ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʙʠʨʘʶʪʩʷ ʤʝʪʨʠʢʠ ʠ ʚʳʯʠʩʣʷʝʪʩʷ Q. ʅʘ ʦʩ-
ʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʦʮʝʥʦʢ ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʦʢʦʣʝʥʠʝ. ʉʭʝʤʘ ʮʠʢʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1. 
 

 
ʉʡʪ. 1. ʊʮʞʥʙ ʙʛʫʧʥʙʫʡʠʡʩʧʛʙʦʦʧʜʧ ʨʧʝʚʧʩʙ ʨʙʩʙʥʞʫʩʧʛ JVM 

 
ʇʨʦʛʨʘʤʤʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʤʦʜʫʣʴ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʤʦʜʫʣʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, 

ʩʨʝʜʩʪʚʦ ʟʘʧʫʩʢʘ ʠ ʟʘʚʝʨʰʝʥʠʷ ʩʝʨʚʝʨʘ, ʥʘʛʨʫʟʦʯʥʳʡ ʤʦʜʫʣʴ, ʤʦʥʠʪʦʨ JMX ʠ ʤʦʜʫʣʴ ʚʳʯʠʩʣʝʥʠʷ 
ʬʫʥʢʮʠʠ ʧʨʠʛʦʜʥʦʩʪʠ. ʅʘʯʘʣʴʥʘʷ ʧʦʧʫʣʷʮʠʷ ʛʝʥʝʨʠʨʫʝʪʩʷ ʩʣʫʯʘʡʥʦ. ɿʘʪʝʤ ʧʨʠʤʝʥʷʶʪʩʷ ʦʪʙʦʨ ʥʘʠʙʦ-
ʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʦʩʦʙʝʡ, ʩʢʨʝʱʠʚʘʥʠʝ, ʤʫʪʘʮʠʷ ʠ ʵʣʠʪʠʟʤ. ʕʣʠʪʘʨʥʦʩʪʴ ʩʦʭʨʘʥʷʝʪ ʯʘʩʪʴ ʣʫʯʰʠʭ 
ʨʝʰʝʥʠʡ ʙʝʟ ʠʟʤʝʥʝʥʠʡ, ʘ ʤʫʪʘʮʠʷ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʠʩʢʘ. ɿʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ ʵʪʠʭ 
ʦʧʝʨʘʪʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʩʢʦʨʦʩʪʴ ʩʭʦʜʠʤʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʰʝʥʠʡ [9]. 

ʄʦʥʠʪʦʨʠʥʛ ʚʳʧʦʣʥʷʝʪʩʷ ʯʝʨʝʟ Java Management Extensions. JVM ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʘʥʜʘʨʪʥʳʝ 
MBean-ʠʥʪʝʨʬʝʡʩʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦ ʢʫʯʝ, ʟʘʛʨʫʟʢʝ ʧʨʦʮʝʩʩʘ ʠ ʨʘʙʦʪʝ ʩʙʦʨʱʠʢʦʚ ʤʫʩʦʨʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʯʝʨʝʟ ʫʜʘʣʝʥʥʳʡ RMI-ʢʦʥʥʝʢʪʦʨ [10]. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʧʨʦʩʘ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʥʘʛʨʫʟʦʯʥʦʤ ʤʦʜʫ-
ʣʝ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʯʠ ʠ ʥʘʢʦʧʣʝʥʥʦʝ ʚʨʝʤʷ GC ʠʟʚʣʝʢʘʶʪʩʷ ʯʝʨʝʟ JMX. ʇʦʩʣʝ ʟʘʚʝʨ-
ʰʝʥʠʷ ʪʝʩʪʘ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʠʨʫʶʪʩʷ, ʧʨʦʮʝʩʩ ʧʨʠʣʦʞʝʥʠʷ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ 
ʧʝʨʝʭʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʡ ʦʩʦʙʠ. 

ʈʝʘʣʠʟʘʮʠʷ ʚʳʧʦʣʥʝʥʘ ʥʘ Scala ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ JGAP. ʆʧʪʠʤʠʟʠʨʫʝʤʦʝ ʧʨʠʣʦʞʝ-
ʥʠʝ ʨʘʟʚʝʨʪʳʚʘʝʪʩʷ ʚ Payara Micro 5.2022.5 ʥʘ JVM 11. Payara Micro ʜʦʧʫʩʢʘʝʪ ʟʘʧʫʩʢ WAR-
ʧʨʠʣʦʞʝʥʠʷ ʦʜʥʦʡ ʢʦʤʘʥʜʦʡ ʠ ʧʝʨʝʜʘʯʫ ʧʘʨʘʤʝʪʨʦʚ JVM ʧʨʠ ʩʦʟʜʘʥʠʠ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ ʤʥʦ-
ʛʦʢʨʘʪʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʝʨʝʟʘʧʫʩʢʘ [11]. ʂʨʠʪʝʨʠʝʤ ʦʩʪʘʥʦʚʢʠ ʩʣʫʞʠʪ ʜʦʩʪʠʞʝʥʠʝ ʧʨʝʜʝʣʴ-
ʥʦʛʦ ʯʠʩʣʘ ʧʦʢʦʣʝʥʠʡ ʣʠʙʦ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʧʨʠʛʦʜʥʦʩʪʠ. 
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3. ʖʣʪʨʞʩʡʥʞʦʫʙʤʵʦʙʸ ʥʞʫʧʝʡʣʙ 
ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʩʪʘʮʠʦʥʘʨʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʨʦʮʝʩʩʦʨʦʤ Intel Core i5-4670K 3,40 

ɻɻʮ (4 ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʷʜʨʘ), 20 480 ʄɹ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ, SSD Samsung 870 QVO ʠ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʦʡ Windows 10 Pro x64. ɺʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʙʦʪʘʣʠ ʩʠʩʪʝʤʥʳʝ ʩʣʫʞʙʳ 
Windows, IntelliJ IDEA, PostgreSQL, DBeaver, NOD32 ʠ Docker Desktop. ʊʘʢʘʷ ʩʨʝʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʘʢ-
ʪʠʯʝʩʢʦʤʫ ʨʘʙʦʯʝʤʫ ʩʪʝʥʜʫ, ʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʫʶ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ; ʧʦʵʪʦʤʫ 
ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʪʨʘʢʪʦʚʘʪʴ ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʦʮʝʥʢʫ ʢʦʥʢʨʝʪʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʘ ʥʝ ʢʘʢ ʫʥʠ-
ʚʝʨʩʘʣʴʥʳʡ ʙʝʥʯʤʘʨʢ JVM. 

ʅʘʛʨʫʟʦʯʥʳʡ ʩʮʝʥʘʨʠʡ ʚʢʣʶʯʘʣ 100 ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʡ ʩʦʟʜʘʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʵʣʝʢʪʨʦʥ-
ʥʦʡ ʧʦʜʧʠʩʠ. ɼʣʷ ʧʦʜʧʠʩʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʪʨʠ ʬʘʡʣʘ ʨʘʟʤʝʨʦʤ ʜʦ 1 ʂɹ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ 
ʘʣʛʦʨʠʪʤʦʚ ʭʝʰʠʨʦʚʘʥʠʷ ɻʆʉʊ ʈ 34.11-94 ʠ ɻʆʉʊ ʈ 34.11-2012; ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʨʷʣʩʷ ʨʘʥʝʝ 
ʧʦʜʧʠʩʘʥʥʳʡ ʦʙʲʝʢʪ. ʆʜʥʘ ʠʪʝʨʘʮʠʷ ʟʘʥʠʤʘʣʘ ʦʢʦʣʦ 1 ʩ. ʆʮʝʥʢʘ ʦʜʥʦʡ ʦʩʦʙʠ ʩ ʫʯʝʪʦʤ ʟʘʧʫʩʢʘ ʩʝʨʚʝ-
ʨʘ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʙʦʨʘ ʪʝʣʝʤʝʪʨʠʠ ʩʦʩʪʘʚʣʷʣʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 2 ʤʠʥ. 

ɼʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦʠʩʢʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʥʘʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣ-
ʛʦʨʠʪʤʘ (ʪʘʙʣ. 1). ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʧʦʣʥʳʡ ʧʦʠʩʢ, ʚʪʦʨʦʡ ʩʦʢʨʘʱʘʝʪ ʯʠʩʣʦ ʚʳʯʠʩ-
ʣʝʥʠʡ, ʪʨʝʪʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʣʠʪʘʨʥʦʩʪʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ ʤʫʪʘʮʠʠ. 
 

ʋʙʚʤʡʯʙ 1 
ʃʧʦʭʡʜʬʩʙʯʡʡ ʜʞʦʞʫʡʰʞʪʣʧʜʧ ʙʤʜʧʩʡʫʥʙ 

ɻʙʩʡʙʦʫ ʉʙʠʥʞʩ ʨʧʨʬʤʸʯʡʡ ʐʡʪʤʧ ʨʧʣʧʤʞʦʡʢ 
ʃʧʶʭʭʡʯʡʞʦʫ 
ʶʤʡʫʙʩʦʧʪʫʡ 

ɻʞʩʧʸʫʦʧʪʫʵ ʥʬʫʙʯʡʡ 

1 10 15 0,2 0,1 

2 5 5 0,2 0,1 

3 5 5 0,4 0,4 

 
ʀʩʭʦʜʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʧʨʠʣʦʞʝʥʠʷ ʦʮʝʥʠʚʘʣʘʩʴ ʪʝʤ ʞʝ ʥʘʛʨʫʟʦʯʥʳʤ ʩʮʝʥʘʨʠʝʤ ʠ ʪʦʡ ʞʝ ʬʦʨ-

ʤʫʣʦʡ Q. ɼʣʷ ʢʘʞʜʦʡ ʥʘʡʜʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʟʘʧʫʩʢʘ JVM ʠ ʬʘʢʪʠʯʝʩʢʠ 
ʥʘʙʣʶʜʘʝʤʳʝ ʟʥʘʯʝʥʠʷ ʪʨʝʭ ʤʝʪʨʠʢ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʧʦʠʩʢ ʧʦ ʚʘʨʠʘʥʪʫ 1 ʧʨʦʜʦʣʞʘʣʩʷ ʦʢʦʣʦ 15 ʯ; 
ʚʘʨʠʘʥʪʳ 2 ʠ 3 ʪʨʝʙʦʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʚʳʯʠʩʣʝʥʠʡ. 

4. ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʭʦʜʥʦʛʦ ʟʘʧʫʩʢʘ ʠ ʪʨʝʭ ʚʘʨʠʘʥʪʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 2. ɺ 

ʩʪʦʣʙʮʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʥʘʡʜʝʥʥʳʡ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʢʫʯʠ, ʪʠʧ ʩʙʦʨʱʠʢʘ ʤʫʩʦʨʘ ʠ ʟʥʘ-
ʯʝʥʠʝ GCTimeRatio; ʩʪʦʣʙʝʮ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʫʯʠ ʦʪʨʘʞʘʝʪ ʠʟʤʝʨʝʥʥʦʝ ʧʠʢʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʤʦ-
ʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ -Xmx. 
 

ʋʙʚʤʡʯʙ 2 
ʉʞʠʬʤʵʫʙʫʴ ʦʙʪʫʩʧʢʣʡ JVM 

ɻʙʩʡ-
ʙʦʫ 

ʊʩʞʝʦʞʞ 
ʛʩʞʥʸ 
ʠʙʨʩʧʪʙ, ʪ 

ʈʩʧ-
ʪʫʧʢ 

GC, % 

ʈʡʣʧʛʙʸ 
ʣʬʰʙ, ʅɺ 

Q, % ʃʧʦʭʡʜʬʩʙʯʡʸ JVM 

ʀʩʭʦʜ-
ʥʘʷ 

0,93 8,125 5042 63,25 G1 GC; Xmx = 5042 ʄɹ; ʠʩʭʦʜʥʳʝ ʥʘʩʪʨʦʡʢʠ 

ɻɸ-1 0,88 4,31 1187 81,86 Serial GC; Xmx = 1227 ʄɹ; GCTimeRatio = 5 

ɻɸ-2 0,96 6,10 1175,5 78,90 Parallel GC; Xmx = 1321 ʄɹ; GCTimeRatio = 13 

ɻɸ-3 0,93 3,93 1838 77,88 Serial GC; Xmx = 1901 ʄɹ; GCTimeRatio = 19 

 
ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʦʣʫʯʝʥʦ ʜʣʷ ʚʘʨʠʘʥʪʘ ɻɸ-1. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʭʦʜ-

ʥʳʤ ʟʘʧʫʩʢʦʤ Q ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 18,61 ʧʨʦʮʝʥʪʥʦʛʦ ʧʫʥʢʪʘ, ʠʣʠ ʥʘ 29,42 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ 
ʟʥʘʯʝʥʠʷ. ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘʧʨʦʩʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 5,38 %, ʜʦʣʷ ʧʨʦʩʪʦʷ GC - ʥʘ 3,815 ʧʨʦʮʝʥʪʥʦʛʦ 
ʧʫʥʢʪʘ (46,95 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ), ʘ ʧʠʢʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʯʠ - ʥʘ 76,46 %. ʊʘʢʠʤ 



98 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʦʙʨʘʟʦʤ, ʚʳʠʛʨʳʰ ʜʦʩʪʠʛʥʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʚʩʝʤ ʪʨʝʤ ʯʘʩʪʥʳʤ ʢʨʠʪʝʨʠʷʤ. 
ɺʘʨʠʘʥʪ ɻɸ-2 ʦʙʝʩʧʝʯʠʣ ʤʠʥʠʤʘʣʴʥʦʝ ʧʠʢʦʚʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʫʯʠ, ʦʜʥʘʢʦ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʟʘ-

ʧʨʦʩʘ ʫʚʝʣʠʯʠʣʦʩʴ ʜʦ 0,96 ʩ ʠ ʠʪʦʛʦʚʘʷ ʦʮʝʥʢʘ ʦʢʘʟʘʣʘʩʴ ʥʠʞʝ, ʯʝʤ ʫ ɻɸ-1. ɺʘʨʠʘʥʪ ɻɸ-3 ʜʘʣ 
ʥʘʠʤʝʥʴʰʫʶ ʜʦʣʶ ʧʨʦʩʪʦʷ GC, ʥʦ ʧʦʪʨʝʙʦʚʘʣ ʙʦʣʴʰʝ ʧʘʤʷʪʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʦʥ-
ʬʣʠʢʪ ʯʘʩʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʷʚʥʦ ʟʘʜʘʚʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʷ ʚ ʬʫʥʢʮʠʠ Q. ɺʳʙʦʨ Serial GC 
ʚ ʣʫʯʰʠʭ ʨʝʰʝʥʠʷʭ ʦʙʲʷʩʥʠʤ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʢʫʯʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʪʳʨʝʭʲ-
ʷʜʝʨʥʦʛʦ ʩʪʝʥʜʘ; ʦʥ ʥʝ ʜʦʣʞʝʥ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʜʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʦʣʫʯʝʥʥʳʡ ʵʬʬʝʢʪ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʠ HotSpot JVM, ʚ ʢʦ-
ʪʦʨʦʤ ʧʦʠʩʢʦʚʳʝ ʤʝʪʦʜʳ ʥʘʭʦʜʠʣʠ ʵʬʬʝʢʪʠʚʥʳʝ ʩʦʯʝʪʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʛʨʘʤʤ [4]. 
ɸʥʘʣʦʛʠʯʥʳʡ ʧʦʜʭʦʜ ʢ ʦʧʪʠʤʠʟʘʮʠʠ ʬʣʘʛʦʚ JVM ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʧʨʝʜʩʪʘʚ-
ʣʝʥ ʚ ʨʘʙʦʪʝ [5]. ʆʪʣʠʯʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʬʫʥʢʮʠʷ ʧʨʠʛʦʜʥʦʩʪʠ ʩʪʨʦʠʪʩʷ 
ʧʦ ʪʝʣʝʤʝʪʨʠʠ ʨʝʘʣʴʥʦʛʦ PKI-ʩʝʨʚʠʩʘ ʠ ʦʙʲʝʜʠʥʷʝʪ ʟʘʜʝʨʞʢʫ, GC-ʧʨʦʩʪʦʡ ʠ ʧʘʤʷʪʴ. ʇʨʠ ʵʪʦʤ ʨʝʟʫʣʴ-
ʪʘʪ ʦʪʥʦʩʠʪʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʥʦʤʫ ʥʘʛʨʫʟʦʯʥʦʤʫ ʧʨʦʬʠʣʶ ʠ ʥʝ ʜʦʢʘʟʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 
ʜʣʷ ʠʥʳʭ ʧʣʘʪʬʦʨʤ. 

ʂ ʦʛʨʘʥʠʯʝʥʠʷʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʦʜʠʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʩʪʝʥʜ, ʥʘʣʠʯʠʝ ʬʦʥʦʚʦʡ 
ʥʘʛʨʫʟʢʠ, ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʠʠ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʚʪʦʨʦʚ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ, ʘ ʪʘʢʞʝ ʬʠʢʩʠʨʦʚʘʥ-
ʥʳʝ ʚʝʩʘ ʢʨʠʪʝʨʠʝʚ. ʂʨʦʤʝ ʪʦʛʦ, CMS ʙʳʣ ʜʦʩʪʫʧʝʥ ʚ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ JVM 11, ʥʦ ʫʩʪʘʨʝʣ ʠ ʦʪʩʫʪʩʪʚʫ-
ʝʪ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʧʫʩʢʘʭ Java. ʇʨʘʢʪʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ - ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʠʩʢʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʪʦʯʝʢ: ʧʨʝʨʳʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʦʮʝʥʦʢ. ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ 
ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʦʙʝʡ, ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʧʫʣʷʮʠʠ, ʧʦʚʪʦʨʥʳʝ 
ʠʟʤʝʨʝʥʠʷ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʧʦʩʪʨʦʝʥʠʝ ʬʨʦʥʪʘ ʇʘʨʝʪʦ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʠʢʩʘʮʠʠ 
ʚʝʩʦʚ ʠ ʧʨʦʚʝʨʢʘ ʥʘ ʘʢʪʫʘʣʴʥʳʭ LTS-ʚʝʨʩʠʷʭ JVM. 

ʀʙʣʤʷʰʞʦʡʞ. ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʦ-ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʥʘʩʪʨʦʡʢʠ 
JVM ʫʟʣʘ ʚʳʩʦʢʦʥʘʛʨʫʞʝʥʥʦʡ PKI, ʦʙʲʝʜʠʥʷʶʱʠʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʥʘʛʨʫʟʦʯʥʳʡ ʪʝʩʪ ʠ JMX-
ʤʦʥʠʪʦʨʠʥʛ. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʘʷ ʟʘʜʘʯʘ ʧʦ ʩʨʝʜʥʝʤʫ ʚʨʝʤʝʥʠ ʟʘʧʨʦʩʘ, ʜʦʣʝ ʧʨʦ-
ʩʪʦʷ ʠʟ-ʟʘ ʩʙʦʨʢʠ ʤʫʩʦʨʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʫʯʠ. ɺ ʧʨʦʚʝʜʝʥʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʣʫʯʰʘʷ 
ʢʦʥʬʠʛʫʨʘʮʠʷ - Serial GC, Xmx = 1227 ʄɹ ʠ GCTimeRatio = 5 - ʧʦʚʳʩʠʣʘ ʠʥʪʝʛʨʘʣʴʥʫʶ ʦʮʝʥʢʫ ʩ 63,25 
ʜʦ 81,86 %, ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʤʝʥʴʰʠʚ ʚʩʝ ʪʨʠ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷ. ʈʝʟʫʣʴʪʘʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʤʝʥʠ-
ʤʦʩʪʴ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʥʘʩʪʨʦʡʢʝ JVM ʜʣʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠ-
ʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ɼʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʝ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ, 
ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʠ ʘʜʘʧʪʘʮʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʘʨʘʤʝʪʨʦʚ ʢ ʚʝʨʩʠʠ JVM ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ 
ʩʝʨʚʠʩʘ. 

ʃʧʦʭʤʡʣʫ ʡʦʫʞʩʞʪʧʛ. ɸʚʪʦʨʳ ʟʘʷʚʣʷʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʬʣʠʢʪʘ ʠʥʪʝʨʝʩʦʚ. 
ʍʡʦʙʦʪʡʩʧʛʙʦʡʞ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʙʝʟ ʚʥʝʰʥʝʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 
 

ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
 

1. Cooper D., Santesson S., Farrell S., Boeyen S., Housley R., Polk W. Internet X.509 Public Key In-
frastructure Certificate and Certificate Revocation List (CRL) Profile: RFC 5280 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝ-
ʞʠʤ ʜʦʩʪʫʧʘ: URL: https://www.rfc-editor.org/rfc/rfc5280 (20.06.2026). 

2. Santesson S., Myers M., Ankney R., Malpani A., Galperin S., Adams C. X.509 Internet Public Key 
Infrastructure Online Certificate Status Protocol - OCSP: RFC 6960 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 
URL: https://www.rfc-editor.org/rfc/rfc6960 (20.06.2026). 

3. Fongen A. Optimization of a Public Key Infrastructure // 2011 Military Communications Conference. 
- Baltimore: IEEE, 2011. - P. 1440-1447. - DOI: 10.1109/MILCOM.2011.6127509. 

4. Jayasena S., Fernando M., Rusira T., Perera C., Philips C. Auto-Tuning the Java Virtual Machine // 
2015 IEEE International Parallel and Distributed Processing Symposium Workshop. - Hyderabad: IEEE, 2015. 
- P. 1261-1270. - DOI: 10.1109/IPDPSW.2015.84. 

5. Canales F., Hecht G., Bergel A. Optimization of Java Virtual Machine Flags Using Feature Model 
and Genetic Algorithm // Companion of the ACM/SPEC International Conference on Performance Engineering. 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 99 

 

XXI International scientific conference | www.naukaip.ru 

- New York: ACM, 2021. - P. 183-186. - DOI: 10.1145/3447545.3451177. 
6  Oracle. HotSpot Virtual Machine Garbage Collection Tuning Guide. Java Platform, Standard Edi-

tion, Release 11 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 
https://docs.oracle.com/en/java/javase/11/gctuning/ (20.06.2026). 

7. Miettinen K. Nonlinear Multiobjective Optimization. - Boston: Kluwer Academic Publishers, 1999. - 
XXI, 298 p. - DOI: 10.1007/978-1-4615-5563-6. 

8. Deb K., Pratap A., Agarwal S., Meyarivan T. A Fast and Elitist Multiobjective Genetic Algorithm: 
NSGA-II // IEEE Transactions on Evolutionary Computation. - 2002. - Vol. 6, no. 2. - P. 182-197. - DOI: 
10.1109/4235.996017. 

9. Hassanat A., Almohammadi K., Alkafaween E., Abunawas E., Hammouri A., Prasath V. B. S. 
Choosing Mutation and Crossover Ratios for Genetic Algorithms - A Review with a New Dynamic Approach // 
Information. - 2019. - Vol. 10, no. 12. - Article 390. - DOI: 10.3390/info10120390. 

10. Oracle. Java SE Monitoring and Management Guide. Release 11 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. - ʈʝʞʠʤ 
ʜʦʩʪʫʧʘ: URL: https://docs.oracle.com/en/java/javase/11/management/ (20.06.2026). 

11. Payara Services Ltd. Payara Platform Community 5.2022.5 Documentation [ʕʣʝʢʪʨʦʥʥʳʡ 
ʨʝʩʫʨʩ]. - ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://docs.payara.fish/community/docs/5.2022.5/ (20.06.2026). 

  



100 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 3/7,466 

ǯǟǦǯǟǠǭǱǩǟ ǧ ǯǤǟǪǧǦǟǵǧǾ ǮǯǭǢǯǟǫǫǬǭǢǭ 
ǰǯǤǣǰǱǡǟ ǣǪǾ ǯǤǷǤǬǧǾ ǩǭǫǠǧǬǟǱǭǯǬǺǴ 
ǦǟǣǟǶ* ǰǡǾǦǟǬǬǺǴ ǰ ǮǯǭǧǦǡǭǣǾǸǧǫǧ 
ǳǲǬǩǵǧǾǫǧ 

ǢȍȊȇȉ ǟȊȇȌǿ ǟȌȃȏȄȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʦʤʙʠʥʘʪʦʨʠʢʠ, 
ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʷʱʠʤʠ ʬʫʥʢʮʠʷʤʠ.  ʇʨʦʠʟʚʦʜʷʱʠʝ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʦʱʥʳʡ ʠʥ-
ʩʪʨʫʤʝʥʪ ʚ ʤʘʪʝʤʘʪʠʢʝ ʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʆʜʥʘʢʦ 
ʚʳʯʠʩʣʝʥʠʝ ʧʨʦʠʟʚʦʜʷʱʠʭ ʬʫʥʢʮʠʡ ʚʨʫʯʥʫʶ ʟʘʯʘʩʪʫʶ ʷʚʣʷʝʪʩʷ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩʦʤ. ɺ ʜʘʥʥʦʡ ʩʪʘ-
ʪʝɹ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʝʰʝʥʠʷ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʟʘʜʘʯ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝ-
ʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʦʨʠʪʤʳ ʧʨʦʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ, ʘʣʛʦʨʠʪʤʳ, ʢʦʤʙʠʥʘʪʦʨʠʢʘ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʬʫʥʢʮʠʠ, ʘʚʪʦ-
ʤʘʪʠʟʘʮʠʷ ʨʝʰʝʥʠʷ. 

 
DEVELOPMENT AND IMPLEMENTATION OF A SOFTWARE TOOL FOR SOLVING COMBINATORIAL 

PROBLEMS RELATED TO GENERATING FUNCTIONS 
 

Golik Alina Andreevna 
 

Abstract: The article is devoted to the development of a software tool for solving combinatorics problems re-
lated to generating functions. Generating functions are a powerful tool in mathematics and are widely used in 
various fields of science and technology. However, manually calculating generating functions is often a labori-
ous process. This article discusses a way to automate the solution of combinatorial problems to simplify calcu-
lations. The algorithms of the program are presented, as well as the results of the work.  
Keywords: software, algorithms, combinatorics, generating functions, automation solutions. 
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ǲǣǩ ..2,7 

ǧǬǳǭǯǫǟǵǧǭǬǬǟǾ ǱǤǴǬǭǪǭǢǧǾ 
ǮǭǣǢǭǱǭǡǩǧ ǣǭǩǲǫǤǬǱǟǵǧǧ Ǭǟ ǭǰǬǭǡǤ 
ǫǤǱǟǫǭǣǤǪǧ ǲǮǯǟǡǪǤǬǧǾ ǣǟǬǬǺǫǧ 

ǳǿȌȑȇȌǿ ǱǿȑțȞȌǿ ǟȌȃȏȄȄȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʃʝʥʠʥʘè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʡʣʦʚ ʇʘʚʝʣ ɺʠʪʘʣʴʝʚʠʯ  
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʀʚʘʥʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ʃʝʥʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʧʦ-
ʩʪʨʦʝʥʥʦʡ ʥʘ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʤʝʪʘʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ. ʆʙʦʩʥʦʚʘʥʦ, ʯʪʦ ʩʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝ-
ʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʢʫʤʝʥʪʘ. ʇʨʝʜ-
ʣʦʞʝʥʘ ʤʝʪʘʤʦʜʝʣʴ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʤ ʢʘʢ ʦʙʲʝʢʪʦʤ ʠ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 
ʥʘʧʦʣʥʝʥʠʝʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʥʘ ʵʪʘʧʝ ʠʭ ʧʦʜʛʦʪʦʚʢʠ. ʇʨʠʚʝʜʝʥʘ ʘʨʭʠ-
ʪʝʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʝʸ ʨʘʟʚʠʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ, ʤʝʪʘʤʦʜʝʣʴ ʫʧʨʘʚ-
ʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʘʨʭʠʪʝʢʪʫʨʘ. 

 
INFORMATION TECHNOLOGY FOR DOCUMENTATION PREPARATION BASED ON DATA 

MANAGEMENT METAMODEL 
 

Fantina Tatiana Andreevna 
 

Scientific adviser: Buylov Pavel Vitalievich  
 

Abstract: the article is devoted to the development of an information technology for document preparation 
based on an adapted data management metamodel. It is substantiated that the systemic problems of docu-
ment management are a consequence of the violation of the fundamental properties of a document. A meta-
model is proposed that integrates the management of a document as an object and its information content, 
which allows for the guarantee of data quality at the stage of data preparation. The architecture of the devel-
oped technology is presented, and the prospects for its development are identified. 
Keywords: information technology, documentation, data quality, data management metamodel, and architec-
ture. 

 
ɻʛʞʝʞʦʡʞ 
ɺ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ ʦʩʪʘʸʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʬʫʥʢʮʠʝʡ, 

ʦʜʥʘʢʦ ʟʘʯʘʩʪʫʶ ʚʳʩʪʫʧʘʝʪ ʥʝ ʠʩʪʦʯʥʠʢʦʤ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʘ ʧʨʦʙʣʝʤʥʳʤ ʤʝʩʪʦʤ, ʩʥʠʞʘ-
ʶʱʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʦʛʣʘʩʥʦ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ, ʩʦʪʨʫʜʥʠʢʠ ʪʨʘʪʷʪ ʙʦʣʝʝ 1 ʯʘʩʘ ʥʘ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ, 48% ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦ-
ʩʪʠ ʩ ʠʭ ʧʦʠʩʢʦʤ, ʘ 54% ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʦʪʤʝʯʘʶʪ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʜʦʢʫʤʝʥʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʢʘʢ ʢʣʶʯʝʚʦʡ 
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ʙʘʨʴʝʨ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʠʤʝʶʪ ʝʜʠʥʫʶ ʦʩʥʦʚʫ ï ʥʠʟʢʦʝ 
ʢʘʯʝʩʪʚʦ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ʚʝʜʫʱʝʝ ʢ ʥʘʨʫʰʝʥʠʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʢʫʤʝʥʪʘ, ʦʧʨʝʜʝ-
ʣʸʥʥʳʭ ɻʆʉʊ ʈ ʀʉʆ 15489-1-2019: ʘʫʪʝʥʪʠʯʥʦʩʪʠ, ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʮʝʣʦʩʪʥʦʩʪʠ ʠ ʧʨʠʛʦʜʥʦʩʪʠ ʜʣʷ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ [1]. 

ʇʝʨʚʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʪʚʝʪʦʤ ʥʘ ʦʙʦʟʥʘʯʝʥʥʳʡ ʢʨʠʟʠʩ ʩʪʘʣʠ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫ-
ʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ), ʵʬʬʝʢʪʠʚʥʳʝ ʚ ʫʧʨʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʤ ʢʘʢ ʦʙʲʝʢʪʦʤ, ʥʦ ʥʝʩʧʦʩʦʙʥʳʝ ʢʦʥʪʨʦʣʠ-
ʨʦʚʘʪʴ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʥʝʛʦ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ (ʉʋɼ) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʥʬʦʨʤʘ-
ʮʠʶ ʢʘʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʢʪʠʚ, ʦʜʥʘʢʦ ʥʝ ʚʢʣʶʯʘʶʪ ʫʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʜʦʢʫʤʝʥʪʘ-ʦʙʲʝʢʪʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʠʥʪʝʛʨʠʨʫʶʱʝʡ ʫʧʨʘʚʣʝʥʠʝ 
ʜʦʢʫʤʝʥʪʦʤ ʠ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ. 

1. ʅʞʫʧʝʧʤʧʜʡʰʞʪʣʡʢ ʨʧʝʮʧʝ 
ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʟʠʩʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʘʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʠʥʮʠʧʘʭ ɹʘʥʢʘ ʈʦʩʩʠʠ [2, 3]. ʄʝʪʘ-
ʤʦʜʝʣʴ ʬʦʨʤʘʣʠʟʫʝʪ ʜʦʢʫʤʝʥʪ ʢʘʢ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ ʦʙʲʝʢʪ: 

D = ἂM, R, C, Aἃ,                                                                     (1) 
ʛʜʝ M ï ʤʥʦʞʝʩʪʚʦ ʤʝʪʘʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʘ; R ï ʤʥʦʞʝʩʪʚʦ ʨʝʢʚʠʟʠʪʦʚ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʜʘʥ-

ʥʳʝ); C ï ʤʥʦʞʝʩʪʚʦ ʢʦʥʪʝʢʩʪʥʳʭ ʩʚʷʟʝʡ ʩ ʜʨʫʛʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; A ï ʤʥʦʞʝʩʪʚʦ ʧʨʦʮʝʩʩʥʳʭ ʘʪʨʠʙʫʪʦʚ 
(ʵʪʘʧʳ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ). 

ɸʜʘʧʪʘʮʠʷ ʤʝʪʘʤʦʜʝʣʠ ʧʦʜ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚʢʣʶʯʘʝʪ ʚʳʜʝʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥ-
ʥʦʛʦ ʷʜʨʘ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʠʥʮʠʧʦʚ P = {pϛ, pϜ, ..., pϟ} (ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ, ʦʧʝʨʘʮʠʦʥʘʣʠʟʘ-
ʮʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ, ʘʜʘʧʪʠʚʥʦʩʪʴ, ʨʘʟʫʤʥʘʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ), ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
ʩʪʝʧʝʥʴʶ ʨʝʘʣʠʟʘʮʠʠ ɚ ɴ  [0,1], ʟʘʚʠʩʷʱʝʡ ʦʪ ʟʨʝʣʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ï ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʘʷ 
ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʫʝʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʠ ʩʪʘʥʦʚʠʪʩʷ ʘʪʨʠʙʫʪʦʤ ʩʦʩʪʦʷʥʠʷ, ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦ 
ʚʳʪʝʢʘʶʱʝʡ ʠʟ ʬʘʢʪʘ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʮʝʩʩʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ. ʀʥʪʝʛʨʘʣʴʥʦʝ ʢʘʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʘ ʦʧʨʝ-
ʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʣʦʛʠʯʝʩʢʫʶ ʢʦʥʲʶʥʢʮʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

Q(Dadapted) = qcompleteness ᷈  qaccuracy ᷈  qconsistency ɴ  {0,1},                                       (2) 

ʛʜʝ qcompleteness = 1 ᵾ rᶅ   ɴRmandatory : value(r) Í  ɲï ʧʦʣʥʦʪʘ ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝʤ ʟʥʘʯʝʥʠʡ ʫ 
ʚʩʝʭ ʦʙʷʟʘʪʝʣʴʥʳʭ ʨʝʢʚʠʟʠʪʦʚ; 

qaccuracy = 1 ᵾ rᶅ   ɴR : value(r) Ṻ rule ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʟʥʘʯʝʥʠʡ 
ʟʘʜʘʥʥʳʤ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘʤ (ʬʦʨʤʘʪ, ʜʠʘʧʘʟʦʥ, ʩʩʳʣʦʯʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ); 

qconsistency = 1 ᵾ rᶅ  | type_source(r) = external : value(r) ſ valuelinked_system ï ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʦʩʪʠ-
ʛʘʝʪʩʷ ʪʦʞʜʝʩʪʚʝʥʥʦʩʪʴʶ ʟʥʘʯʝʥʠʡ ʨʝʢʚʠʟʠʪʦʚ ʩ ʚʥʝʰʥʠʤʠ ʩʠʩʪʝʤʘʤʠ-ʠʩʪʦʯʥʠʢʘʤʠ. 

ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ q  ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʧʨʠʥ-
ʮʠʧʦʚ: 

q  = f(ɚϛ, ɚϜ, ..., ɚϟ) = Ɇ Ŭ Ŀ ɚ,                                                                 (3) 
ʛʜʝ Ŭ ɴ  [0,1] ï ʩʪʝʧʝʥʴ ʚʣʠʷʥʠʷ ʧʨʠʥʮʠʧʘ p ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ q . 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʢʫʤʝʥʪʦʚ ʯʝʨʝʟ 
ʘʨʭʠʪʝʢʪʫʨʥʦ ʚʩʪʨʦʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʢʦʥʪʨʦʣʷ, ʘ ʥʝ ʯʝʨʝʟ ʩʫʙʲʝʢʪʠʚʥʳʝ ʧʨʦʚʝʨʢʠ. 

2. ɹʩʮʡʫʞʣʫʬʩʙ ʡ ʩʞʙʤʡʠʙʯʡʸ ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʫʞʮʦʧʤʧʜʡʡ 
ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦ-

ʣʦʛʠʷ, ʨʝʘʣʠʟʫʝʤʘʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è. ɺʳ-
ʙʦʨ ʧʣʘʪʬʦʨʤʳ ʦʙʫʩʣʦʚʣʝʥ ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʤʝʪʘʤʦʜʝʣʠ ʚʩʪʨʦʝʥʥʳʤ 
ʦʙʲʝʢʪʘʤ ʧʣʘʪʬʦʨʤʳ (ʜʦʢʫʤʝʥʪʳ, ʩʧʨʘʚʦʯʥʠʢʠ, ʨʝʛʠʩʪʨʳ), ʯʪʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦ-
ʪʝʨʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʦʥʮʝʧʮʠʠ ʢ ʩʠʩʪʝʤʝ.  

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 1), ʦʪʨʘʞʘʶʱʘʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʤʝʞʜʫ ʀʊ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʚʥʝʜʨʷʝʤʦʡ ʩʠʩʪʝʤʦʡ ʧʦʜʛʦʪʦʚʢʠ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʢʦʥʝʯʥʳʤʠ 
ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ: 
1) ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʝʜ-
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ʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ, ʪʠʧʦʚ ʜʦʢʫʤʝʥʪʦʚ, ʠʭ ʨʝʢʚʠʟʠʪʦʚ ʠ ʩʚʷʟʝʡ ʩ ʚʥʝʰʥʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʇʦʟʚʦʣʷʝʪ ʬʦʨ-
ʤʘʣʠʟʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʘʮʠʠ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ. 

2) ʇʦʜʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ï ʨʝʘʣʠʟʫʝʪ ʙʠʟʥʝʩ-ʧʨʘʚʠʣʘ ʚʘʣʠʜʘʮʠʠ (ʬʦʨʤʘʪ, ʜʠʘʧʘʟʦʥ, 
ʩʩʳʣʦʯʥʘʷ ʮʝʣʦʩʪʥʦʩʪʴ), ʧʨʦʚʝʨʷʷ ʧʦʣʥʦʪʫ, ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʘʥʥʳʭ. ɼʦʢʫʤʝʥʪ ʙʣʦ-
ʢʠʨʫʝʪʩʷ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʣʶʙʦʛʦ ʢʨʠʪʠʯʝʩʢʦʛʦ ʧʨʘʚʠʣʘ. 

3) ʇʦʜʩʠʩʪʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʦʚ ʜʦʢʫʤʝʥʪʦʚ, 
ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠ ʨʫʯʥʦʝ ʟʘʧʦʣʥʝʥʠʝ ʨʝʢʚʠʟʠʪʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʠ ʵʢʩʧʦʨʪ ʚʦ ʚʥʝʰʥʠʝ 
ʩʠʩʪʝʤʳ-ʧʨʠʸʤʥʠʢʠ. 

 

 
ʉʡʪ. 1. ɹʩʮʡʫʞʣʫʬʩʙ ʪʡʪʫʞʥʴ ʨʧʝʜʧʫʧʛʣʡ ʝʧʣʬʥʞʦʫʙʯʡʡ 

 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʪʦʥʢʠʡ ʠʣʠ ʚʝʙ-ʢʣʠʝʥʪ ʧʦ ʧʨʦʪʦʢʦʣʫ 

HTTPS. ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʨʝʘʣʠʟʦʚʘʥʦ ʥʘ ʨʝʣʷʮʠʦʥʥʦʡ ʉʋɹɼ ʩ ʧʦʜʜʝʨʞʢʦʡ ʚʩʪʨʦʝʥʥʦʡ ɹɼ ʠʣʠ ʚʳʜʝ-
ʣʝʥʥʦʛʦ ʩʝʨʚʝʨʘ (PostgreSQL, MS SQL Server). 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ ʨʘʟʚʸʨʪʳʚʘʥʠʷ, ʤʘʩʰʪʘʙʠʨʫ-
ʝʤʦʩʪʴ ʠ ʛʦʪʦʚʥʦʩʪʴ ʢ ʠʥʪʝʛʨʘʮʠʠ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. 

3. ʈʞʩʪʨʞʣʫʡʛʴ ʩʙʠʛʡʫʡʸ 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʠʥʪʝʛʨʠʨʫʝʪ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʤ-ʦʙʲʝʢʪʦʤ (ʦʙʣʘʩʪʴ ʉʕɼ) ʠ ʫʧʨʘʚʣʝ-

ʥʠʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʜʘʥʥʳʤʠ (ʦʙʣʘʩʪʴ ʉʋɼ), ʦʙʝʩʧʝʯʠʚʘʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʬʫʥʜʘ-
ʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʢʫʤʝʥʪʦʚ. ʂʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ï ʧʝʨʝʥʦʩ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʘ ʵʪʘʧ ʧʦʜʛʦʪʦʚʢʠ, 
ʯʪʦ ʜʝʣʘʝʪ ʢʘʯʝʩʪʚʦ ʥʝ ʩʫʙʲʝʢʪʠʚʥʦʡ ʮʝʣʴʶ, ʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘ ʩʯʸʪ 
ʘʨʭʠʪʝʢʪʫʨʥʦ ʚʩʪʨʦʝʥʥʦʡ ʚʘʣʠʜʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʩʪʨʫʢʪʫʨʳ ʜʦʢʫʤʝʥʪʦʚ ʠ ʙʠʟ-
ʥʝʩ-ʧʨʘʚʠʣ, ʪʨʝʙʫʶʱʘʷ ʛʣʫʙʦʢʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʜʦʢʫʤʝʥʪʥʳʝ ʧʦʪʦʢʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴ-
ʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʠʚʳʢʰʠʭ ʢ ʥʝʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʦʮʝʜʫʨʘʤ ʨʘʙʦʪʳ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʚʢʣʶʯʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʩʠʩʪʝʤ (ʚʠʟʫʘʣʴʥʳʡ 
ʢʦʥʩʪʨʫʢʪʦʨ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʦʰʠʙʦʢ, ʧʘʥʝʣʴ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ) ʠ ʠʥʪʝʛʨʘʮʠʶ ʪʝʭ-
ʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (NLP-ʘʥʘʣʠʟ ʪʝʢʩʪʦʚ, ʧʨʦʛʥʦʟʥʘʷ ʘʥʘʣʠʪʠʢʘ ʨʠʩʢʦʚ, OCR ʜʣʷ 
ʦʮʠʬʨʦʚʢʠ). ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʝʪʘʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩ-
ʣʝʡ ï ʦʪ ʛʦʩʩʝʢʪʦʨʘ ʜʦ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʠʥʪʝʛʨʠʨʫʶʱʘʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʢʫʤʝʥʪʦʤ-
ʦʙʲʝʢʪʦʤ ʠ ʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʥʘʧʦʣʥʝʥʠʝʤ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʂʣʶʯʝʚʦʡ ʨʝʟʫʣʴʪʘʪ ï ʩʤʝʱʝʥʠʝ ʧʘʨʘʜʠʛʤʳ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ: ʢʦʥʪʨʦʣʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, 
ʧʦʣʥʦʪʳ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʜʘʥʥʳʭ ʩʪʘʥʦʚʠʪʩʷ ʘʨʭʠʪʝʢʪʫʨʥʦ ʚʩʪʨʦʝʥʥʳʤ ʩʚʦʡʩʪʚʦʤ ʧʨʦʮʝʩʩʘ ʧʦʜʛʦ-
ʪʦʚʢʠ, ʘ ʥʝ ʟʘʜʘʯʝʡ, ʨʝʰʘʝʤʦʡ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ. ʌʦʨʤʘʣʠʟʘʮʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʢʘʯʝʩʪʚʘ ʛʘ-
ʨʘʥʪʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʜʦʢʫʤʝʥʪʘ ʥʘ ʵʪʘʧʝ ʩʦʟʜʘʥʠʷ. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʘʨʭʠ-
ʪʝʢʪʫʨʘ ʥʘ ʧʣʘʪʬʦʨʤʝ ç1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ 8è ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʢʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʠʥʪʝʛʨʘʮʠʦʥ-
ʥʫʶ ʛʦʪʦʚʥʦʩʪʴ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʸ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʚʷʟʘʥʦ ʩ ʦʪʨʘʩʣʝʚʦʡ ʘʜʘʧʪʘʮʠʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦ-
ʜʦʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʢʦʥʪʨʦʣʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʈʝʟʫʣʴ-
ʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʢʫʤʝʥʪʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫʧʨʘʚ-
ʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʳʤʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʆʉʊ ʈ ʀʉʆ 15489-1-2019. ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʠʩʪʝʤʘ ʩʪʘʥ-

ʜʘʨʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʠ, ʙʠʙʣʠʦʪʝʯʥʦʤʫ ʠ ʠʟʜʘʪʝʣʴʩʢʦʤʫ ʜʝʣʫ. ʀʥʬʦʨʤʘʮʠʷ ʠ ʜʦʢʫʤʝʥʪʘʮʠʷ. ʋʧʨʘʚʣʝ-
ʥʠʝ ʜʦʢʫʤʝʥʪʘʤʠ. ʏʘʩʪʴ 1 ʇʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳè. 
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ʧʦʩʪʨʦʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: 
https://www.cbr.ru/content/document/file/170697/recommendations_27122024.pdf (20.06.2026) 

3. ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʫʯʘʩʪʥʠʢʘʤ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʧʦ 
ʢʦʥʮʝʧʪʫʘʣʴʥʦʤʫ ʜʠʟʘʡʥʫ ʧʨʦʮʝʩʩʘ çɸʨʭʠʪʝʢʪʫʨʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʘ: URL: https://www.cbr.ru/content/document/file/174369/recommendations_ 
financial_market.pdf (20.06.2026) 
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ǢǯǟǣǭǰǱǯǭǧǱǤǪǻǬǺǤ ǰǱǯǲǩǱǲǯǺ ǰǧǰǱǤǫǺ 
ǭǠǸǤǰǱǡǤǬǬǭǢǭ ǭǠǰǪǲǥǧǡǟǬǧǾ 
ǬǟǰǤǪǝǬǬǺǴ ǫǤǰǱ ǯǤǰǮǲǠǪǧǩǧ 
ǱǟǣǥǧǩǧǰǱǟǬ 

ǴȍȊȀȍȀȍȄȁ ǴȒȏȗȄȃ ǩǿȏȇȋȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʊʘʜʞʠʢʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩʠ-
ʩʪʝʤʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʥʦʛʦ 
ʨʝʣʴʝʬʘ, ʜʠʩʧʝʨʩʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʳʭ ʦʙʱʠʥʥʳʭ ʪʨʘʜʠʮʠʡ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ 
ʝʜʠʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʨʘʜʠʫʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʦʙʱʝʩʦʶʟʥʦʡ ʧʨʘʢʪʠʢʠ, ʠ ʧʨʝʜʣʦʞʝʥʳ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚ ʠ 
ʪʨʠ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ 
ɼʫʰʘʥʙʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʦ-
ʩʪʫʧʥʦʩʪʴ, ʥʘʩʝʣʸʥʥʳʝ ʤʝʩʪʘ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥ, ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʟʤʝʱʝʥʠʷ, ʛʦʨʥʳʡ ʨʝʣʴʝʬ. 
 

URBAN PLANNING STRUCTURES OF THE PUBLIC SERVICE SYSTEM OF POPULATED AREAS OF 
THE REPUBLIC OF TAJIKISTAN 

 
Kholboboev Khurshed Karimovich 

 
Abstract: The article examines the formation of urban planning structures of the public service system of pop-
ulated areas of the Republic of Tajikistan under conditions of mountainous terrain, dispersed settlement and 
stable community (mahalla) traditions. The insufficiency of uniform service-radius standards inherited from the 
all-Union practice is substantiated, and a differentiated approach to territorial accessibility, a system of princi-
ples and three location-optimisation models are proposed and tested on the example of the city of Dushanbe. 
Key words: urban planning, public service system, territorial accessibility, populated areas, Republic of Tajiki-
stan, location optimisation, mountainous terrain. 

 
ʉʠʩʪʝʤʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʘʤ ʛʨʘ-

ʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʟ-
ʚʠʪʠʷ ʛʦʨʦʜʦʚ ʠ ʩʸʣ. ɼʣʷ ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ ʵʪʘ ʟʘʜʘʯʘ ʦʩʣʦʞʥʝʥʘ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: 
ʛʦʨʥʳʡ ʨʝʣʴʝʬ ʦʭʚʘʪʳʚʘʝʪ ʙʦʣʝʝ 93 % ʪʝʨʨʠʪʦʨʠʠ, ʦʛʨʘʥʠʯʠʚʘʷ ʬʠʟʠʯʝʩʢʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʲʝʢʪʦʚ; 
ʚʳʩʦʢʠ ʪʝʤʧʳ ʫʨʙʘʥʠʟʘʮʠʠ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ (ʦʢʦʣʦ 2,1 % ʚ ʛʦʜ); ʚʝʣʠʢʘ ʜʦʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝ-
ʣʝʥʠʷ (ʧʦʨʷʜʢʘ 73 %); ʫʩʪʦʡʯʠʚʳ ʦʙʱʠʥʥʳʝ (ʤʘʭʘʣʣʠʥʩʢʠʝ) ʪʨʘʜʠʮʠʠ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠʤʝʥʝʥʠʝ 
ʝʜʠʥʳʭ ʥʦʨʤʘʪʠʚʦʚ ʨʘʜʠʫʩʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʦʪ ʦʙʱʝʩʦʶʟʥʦʡ ʧʨʘʢʪʠʢʠ, ʦʢʘʟʳʚʘʝʪʩʷ 
ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʥʘʫʢʝ ʧʦʜ ʩʠʩʪʝʤʦʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʨʘʜʠʮʠ-
ʦʥʥʦ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʯʨʝʞʜʝʥʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʟʤʝʱʘʝʤʳʭ ʚ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪʘʭ ʜʣʷ 



112 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʚʩʝʜʥʝʚʥʳʭ, ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠ ʵʧʠʟʦʜʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥ-
ʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʝʪʴ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʚ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʫʶ ʪʢʘʥʴ ʥʘʩʝʣʸʥʥʦʛʦ ʤʝʩʪʘ ʠ ʬʫʥʢʮʠʦʥʠʨʫ-
ʶʱʘʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʠʝʨʘʨʭʠʯʥʦʩʪʠ, ʢʦʤʧʣʝʢʩʥʦʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-
ʩʪʠ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ ʝʸ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʣʫʞʠʪ ʪʝʦʨʠʷ 
ʮʝʥʪʨʘʣʴʥʳʭ ʤʝʩʪ ɺ. ʂʨʠʩʪʘʣʣʝʨʘ, ʦʧʠʩʳʚʘʶʱʘʷ ʠʝʨʘʨʭʠʶ ʮʝʥʪʨʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʨʘʜʠʫʩʘ ʧʨʠʪʷʞʝʥʠʷ ʠ ʧʦʨʦʛʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʫʩʣʫʛ [1]. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʜʦʤʠʥʠʨʫʶʪ ʢʦʥʮʝʧʮʠʠ 
ʧʦʣʠʮʝʥʪʨʠʯʥʦʩʪʠ ʠ ç15-ʤʠʥʫʪʥʦʛʦ ʛʦʨʦʜʘè, ʦʨʠʝʥʪʠʨʫʶʱʠʝ ʧʣʘʥʠʨʦʚʱʠʢʦʚ ʥʝ ʥʘ ʞʸʩʪʢʠʝ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʝ ʥʦʨʤʘʪʠʚʳ, ʘ ʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʫʨʦʚʝʥʴ ʧʝʰʝʭʦʜʥʦʡ ʠ ʚʨʝʤʝʥʥʦӢʡ ʜʦʩʪʫʧʥʦʩʪʠ ʧʦʚʩʝ-
ʜʥʝʚʥʳʭ ʫʩʣʫʛ [2]; ʜʣʷ ʫʩʣʦʚʠʡ ʊʘʜʞʠʢʠʩʪʘʥʘ ʵʪʠ ʧʦʜʭʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʦʜʥʘʢʦ 
ʪʨʝʙʫʶʪ ʘʜʘʧʪʘʮʠʠ ʢ ʛʦʨʥʦʤʫ ʨʝʣʴʝʬʫ ʠ ʩʧʝʮʠʬʠʢʝ ʨʘʩʩʝʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʨʘʟʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚ ʦʙʩʣʫʞʠ-
ʚʘʥʠʷ, ʷʚʣʷʝʪʩʷ ɻʅʠʇ ʈʊ 30-01-2018 çɻʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʇʣʘʥʠʨʦʚʢʘ ʠ ʟʘʩʪʨʦʡʢʘ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢ-
ʪʦʚè [3]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥ ʛʝʥʝʪʠʯʝʩʢʠ ʚʦʩʭʦʜʠʪ ʢ ʦʙʱʝʩʦʶʟʥʦʤʫ ʉʅʠʇ 2.07.01-89* [4] ʠ ʣʠʰʴ ʯʘ-
ʩʪʠʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʥʘʮʠʦʥʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ: ʚʚʦʜʠʪ ʚʝʨʪʠʢʘʣʴʥʦʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 
(ʧʷʪʴ ʚʳʩʦʪʥʳʭ ʟʦʥ) ʠ ʫʯʸʪ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʥʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʩʝʨʚʠʩʥʳʭ ʥʦʨʤʘʪʠʚʦʚ 
ð ʨʘʜʠʫʩʦʚ ʜʦʩʪʫʧʥʦʩʪʠ, ʚʤʝʩʪʠʤʦʩʪʠ ʠ ʨʘʟʤʝʨʦʚ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʲʝʢʪʦʚ ð ʜʣʷ ʜʦʣʠʥʥʳʭ ʠ 
ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂ ʩʠʩʪʝʤʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ 
ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʩʦʚʝʪʩʢʦʡ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ, ʩʣʘʙʘʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʘʷ ʢʦʦʨʜʠʥʘʮʠʷ, ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʫʩʣʫʛʘʤʠ. 

ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʢʘʟʘʣ ʧʨʝʦʙʣʘʜʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ (ʩʪʠʭʠʡʥʳʭ) ʩʪʨʫʢʪʫʨ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ, ʦʭʚʘʪʳʚʘʶʱʠʭ 60ï70 % ʪʝʨʨʠʪʦʨʠʡ ʥʘʩʝʣʸʥʥʳʭ ʤʝʩʪ. ʇʦ ʜʘʥʥʳʤ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠ-
ʢʠ [5], ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʚ 
ʩʨʝʜʥʝʤ 65ï70 % ʦʪ ʥʦʨʤʘʪʠʚʥʦʛʦ, ʘ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 35ï40 %. ʅʦʨʤʘʪʠʚʥʘʷ ʦʮʝʥʢʘ 
ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ɼʫʰʘʥʙʝ ʚʳʷʚʠʣʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʜʝʬʠʮʠʪ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʭ 
ʚʠʜʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠ ʦʧʝʨʝʞʘʶʱʝʤ ʨʘʟʚʠʪʠʠ ʢʦʤʤʝʨʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʌʩʧʛʞʦʵ ʦʧʩʥʙʫʡʛʦʧʢ ʧʚʞʪʨʞʰʞʦʦʧʪʫʡ ʜʧʩʧʝʙ 
ɽʬʱʙʦʚʞ ʧʚʳʞʣʫʙʥʡ ʧʚʲʞʪʫʛʞʦʦʧʜʧ ʧʚʪʤʬʟʡʛʙʦʡʸ 

ɻʡʝ ʧʚʪʤʬʟʡʛʙʦʡʸ 
ʇʚʞʪʨʞʰʞʦʦʧʪʫʵ, % ʧʫ 

ʦʧʩʥʙʫʡʛʙ 
ɽʞʭʡʯʡʫ 

ɼʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ 49ï58 ʚʳʩʦʢʠʡ 

ʆʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʰʢʦʣʳ 59ï68 ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʇʦʣʠʢʣʠʥʠʢʠ 57ï73 ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʋʯʨʝʞʜʝʥʠʷ ʢʫʣʴʪʫʨʳ 40ï56 ʚʳʩʦʢʠʡ 

ʆʙʲʝʢʪʳ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 87ï130 ʠʟʙʳʪʦʢ 

 
ʊʠʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʤʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʫ (ʤʠʢʨʦʨʘʡʦʥʥʳʝ, ʨʘʡʦʥʥʳʝ, ʛʦʨʦʜʩʢʠʝ, ʤʝʞʩʝʣʝʥ-
ʥʳʝ), ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʣʠʥʝʡʥʳʝ, ʮʝʥʪʨʠʯʥʳʝ, ʧʦʣʠʮʝʥʪʨʠʯʝʩʢʠʝ, ʩʝʪʝʚʳʝ) ʠ ʩʪʝʧʝʥʠ 
ʘʜʘʧʪʘʮʠʠ ʢ ʧʨʠʨʦʜʥʳʤ ʫʩʣʦʚʠʷʤ (ʩʪʘʥʜʘʨʪʥʳʝ, ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ, ʦʨʛʘʥʠʯʝʩʢʠʝ). ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘ-
ʣʠʟ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʤʝʭʘʥʠʟ-
ʤʳ: ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʮʝʥʪʨʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʸʨʩʪʚʦ ʚ ʩʦʮʠʘʣʴ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʩʠʩʪʝʤʫ ʧʝʨʚʠʯʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʝ ʧʣʘʥʠ-
ʨʦʚʘʥʠʝ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʪʨʝʙʫʝʪ ʧʝʨʝʭʦʜʘ ʦʪ ʧʘʩʩʠʚʥʦʡ ʬʠʢʩʘʮʠʠ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʠ ʢ ʘʢʪʠʚʥʦʤʫ 
ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʦʙʦʩʥʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶ-
ʱʠʡ ʥʦʨʤʘʪʠʚʥʳʝ, ʠʟʦʭʨʦʥʥʳʝ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʢʣʘʩʪʝʨʥʳʝ ʠ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʠ ʧʨʝʜʣʦʞʝʥʘ 

ʬʦʨʤʫʣʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ E = ŬϛĿKʥ + ŬϜĿKʪ + ŬϝĿKʩ + ŬϞĿKʢ (ʛʜʝ Kʥ, Kʪ, Kʩ, Kʢ ð ʢʦʵʬʬʠʮʠʝʥ-
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ʪ rʥʦʨʤʘʪʠʚʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʚʨʝʤʝʥʥʦӢʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ 
ʦʙʲʝʢʪʦʚ) ʩ ʧʦʚʳʰʝʥʥʳʤ ʚʝʩʦʤ ʚʨʝʤʝʥʥʦӢʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʩʧʝʮʠʬʠʢʦʡ ʛʦʨʥʦʛʦ ʨʝʣʴʝʬʘ. 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ʘʜʘʧʪʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʠ (MCLP) ʈ. ʏʸʨʯʘ ʠ 
ʏ. ʈʝʚʝʣʣʘ [6] ʧʫʪʸʤ ʚʚʝʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʣʴʝʬʥʦʡ ʩʣʦʞʥʦʩʪʠ ʠ ʩʝʟʦʥʥʦʡ ʚʘʨʠʘʮʠʠ ʜʦʩʪʫʧʥʦʩʪʠ, 
ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʦʩʪʫʧʥʦʩʪʠ [7]. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 
ʩʠʩʪʝʤʘ ʠʟ ʩʝʤʠ ʧʨʠʥʮʠʧʦʚ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʤʝʱʝʥʠʷ: ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʦʩʪʫʧ-
ʥʦʩʪʠ, ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘʜʘʧʪʠʚʥʦʡ ʠʝʨʘʨʭʠʯʥʦʩʪʠ, ʢʣʘʩʪʝʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʨʘʥʩ-
ʧʦʨʪʥʦ-ʧʝʰʝʭʦʜʥʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʮʠʬʨʦʚʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. 

ʇʨʠʥʮʠʧʳ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʪʨʸʭ ʤʦʜʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ: ʧʦʣʠʮʝʥʪʨʠʯʝʩʢʦʡ (ʜʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ), 
ʣʠʥʝʡʥʦ-ʢʣʘʩʪʝʨʥʦʡ (ʜʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʛʦʨʦʜʦʚ ʜʦʣʠʥʥʳʭ ʟʦʥ) ʠ ʩʝʨʚʠʩʥʦ-ʦʧʦʨʥʦʡ (ʜʣʷ ʛʦʨʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ ʩ ʜʠʩʧʝʨʩʥʳʤ ʨʘʩʩʝʣʝʥʠʝʤ); ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʪʠʧ ʦʙʲʝʢʪʘ ð çʤʘʭʘʣʣʠʥ-
ʩʢʠʡ ʮʝʥʪʨ ʦʙʩʣʫʞʠʚʘʥʠʷè, ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʢ ʤʦʨʬʦʣʦʛʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʅʘ ʧʨʠʤʝʨʝ 
ɼʫʰʘʥʙʝ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʦʝʢʪʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʷʪʠ ʧʦʜʮʝʥʪʨʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʩʦʟʜʘ-
ʥʠʝ ʩʝʪʠ ʠʟ 95ï115 ʤʘʭʘʣʣʠʥʩʢʠʭ ʮʝʥʪʨʦʚ, 62ï79 ʤʠʥʠ-ʜʝʪʩʢʠʭ ʩʘʜʦʚ ʠ 42ï56 ʧʫʥʢʪʦʚ ʟʜʦʨʦʚʴʷ ʚ ʧʝ-
ʨʠʬʝʨʠʡʥʳʭ ʟʦʥʘʭ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʩ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʘʨʢʘʩʦʤ ʛʦʨʦʜʘ. ʆʙ-
ʱʘʷ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʦʮʝʥʝʥʘ ʚ 2,0ï2,5 ʤʣʨʜ ʩʦʤʦʥʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʪʨʠ ʵʪʘʧʘ (2025ï2035 
ʛʛ.) ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʙʶʜʞʝʪ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʸʨʩʪʚʦ ʠ 
ʨʝʩʫʨʩʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ). ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ ʧʦʚʳʰʝʥʠʝ ʦʭʚʘʪʘ ʦʙʲʝʢʪʘʤʠ ʦʙ-
ʩʣʫʞʠʚʘʥʠʷ ʥʘ 30ï45 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʦʚ, ʨʦʩʪ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ 0,46 ʜʦ 
0,82 ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʦʝʟʜʢʠ ʢ ʦʙʲʝʢʪʘʤ ʩ 28ï35 ʜʦ 12ï18 ʤʠʥʫʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʥʦʚʘʥ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʦ-
ʩʪʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʟʦʥʘʤ (ʜʦʣʠʥʥʦʡ, ʧʨʝʜʛʦʨʥʦʡ ʠ ʛʦʨ-
ʥʦʡ), ʨʘʟʨʘʙʦʪʘʥʳ ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚ ʠ ʪʨʠ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʧʨʠʦʨʠʪʝʪʦʤ ʚʨʝʤʝʥʥʦӢʡ ʜʦʩʪʫʧʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝ-
ʣʷʝʪʩʷ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʴʶ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ, ʘʢʪʫʘʣʠʟʘʮʠʠ ɻʅʠʇ ʈʊ 30-01-2018 ʠ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʝʩʧʫʙʣʠʢʠ. 
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ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʮʝʥʢʝ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʥʘ ʦʩʥʦʚʝ 
ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʦʮʝʥʦʢ ʵʢʩʧʝʨʪʦʚ ʤʝʪʦʜʘʤʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʵʢʩʧʝʨʪʥʦʝ ʦʮʝʥʠʚʘʥʠʝ, ʤʝʪʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘ-
ʥʠʷ, ʤʝʪʦʜ ʨʘʥʞʠʨʦʚʘʥʠʷ. 
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ʕʢʩʧʝʨʪʥʦʝ ʦʮʝʥʠʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʪʦʜ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʥʘʥʠʡ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʠʩ-
ʭʦʜʥʳʭ ʜʘʥʥʳʭ. ɽʛʦ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ 
ʠʟ ʤʥʦʞʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ (ʃʕʇ) ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʩʪʘʥʦʚʢʘ 
ʠʥʜʠʢʘʪʦʨʦʚ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ ʠ ʚʘʢʫʫʤʥʳʭ ʨʝʢʣʦʫʟʝʨʦʚ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʣʝʢʪʨʠʯʝ-
ʩʢʠʭ ʩʝʪʝʡ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʘʠʣʫʯʰʝʛʦ ʧʫʪʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʃʕʇ ʚ 
ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʪʘʢʠʝ ʢʘʢ: ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʮʝ-
ʥʠʚʘʥʠʝ, ʘ ʪʘʢʞʝ ʤʝʪʦʜ ʨʘʥʞʠʨʦʚʘʥʠʷ. ɸʣʛʦʨʠʪʤʳ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ 
ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ.  

ʉʫʪʴ ʤʝʪʦʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ: ʵʢʩʧʝʨʪʳ ʚʳʩʪʘʚʣʷʶʪ ʨʘʩʩʤʘʪʨʠ-
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ʚʘʝʤʳʤ ʦʙʲʝʢʪʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʮʝʥʢʠ. ɼʘʣʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʨʝʜʥʠʝ ʛʨʫʧʧʦʚʳʝ ʦʮʝʥʢʠ ʜʣʷ ʢʘʞʜʦ-
ʛʦ ʦʙʲʝʢʪʘ. ʀʪʝʨʘʮʠʦʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʪʦʯʥʷʪʴ ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʠ ʢʦʵʬʬʠʮʠ-
ʝʥʪʳ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʵʢʩʧʝʨʪʦʚ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʄʝʪʦʜ ʨʘʥʞʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʧʦʨʷʜʦʯʠʚʘʥʠʠ ʦʙʲʝʢʪʦʚ ʵʢʩʧʝʨʪʘʤʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʟʥʘʯʠ-
ʤʦʩʪʠ ʧʫʪʸʤ ʧʨʠʩʚʦʝʥʠʷ ʢʘʞʜʦʤʫ ʦʙʲʝʢʪʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʘʥʛʘ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʛʦʚ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʪʦʛʦʚʘʷ ʛʨʫʧʧʦʚʘʷ ʦʮʝʥʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʩʪʘʥʦʚʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʘʞʥʦʩʪʴ ʨʘʩʩʤʘʪ-
ʨʠʚʘʝʤʳʭ ʘʣʴʪʝʨʥʘʪʠʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚʳʩʪʫʧʠʣʠ ʩʣʝʜʫʶʱʠʝ ʩʦʪʨʫʜʥʠʢʠ ʀʊʉ: ʥʘʯʘʣʴʥʠʢ ʦʪʜʝʣʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝ-
ʨʝʚʦʦʨʫʞʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʆʊʇʠʈ), ʠʥʞʝʥʝʨ, ʟʘʤʝʩʪʠʪʝʣʴ ʥʘʯʘʣʴʥʠʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-
ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ. 

ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ 
ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Mathʉad. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʘʣʴʪʝʨʥʘʪʠʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʃʕʇ, ʧʨʝʜ-
ʣʦʞʝʥʥʳʝ ʵʢʩʧʝʨʪʘʤʠ ʜʣʷ ʤʝʪʦʜʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ, ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

 
ʋʙʚʤʡʯʙ 1 

ʉʞʠʬʤʵʫʙʫʴ ʶʣʪʨʞʩʫʦʴʮ ʧʯʞʦʧʣ ʛʙʩʡʙʦʫʧʛ ʥʧʝʞʩʦʡʠʙʯʡʡ ʄʖʈ 

ɹʤʵʫʞʩʦʙʫʡʛʴ ʥʧʝʞʩʦʡʠʙʯʡʡ ʄʖʈ ʆʙʰʙʤʵʦʡʣ ʇʋʈʡʉ ʁʦʟʞʦʞʩ 
ʀʙʥʞʪʫʡʫʞʤʵ 
ʦʙʰʙʤʵʦʡʣʙ ʈʋʇ 

ʀʥʜʠʢʘʪʦʨʳ ʘʚʘʨʠʡ 0,2 0,18 0,1 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʘʟʲʝʜʠʥʠʪʝʣʠ 0,35 0,6 0,7 

ʈʝʢʣʦʫʟʝʨʳ 0,45 0,22 0,2 

 
ʌʨʘʛʤʝʥʪ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʩʨʝʜʥʝʡ ʛʨʫʧʧʦʚʦʡ ʦʮʝʥʢʠ ʪʨʝʭ ʵʢʩʧʝʨʪʦʚ ʧʦ ʤʝʪʦʜʫ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 
 

 
ʉʡʪ. 1. ʍʩʙʜʥʞʦʫ ʩʞʠʬʤʵʫʙʫʧʛ ʥʞʫʧʝʙ ʦʞʨʧʪʩʞʝʪʫʛʞʦʦʧʢ ʧʯʞʦʣʡ 
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ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ: ʍ4 = (0,14; 0,525; 0,334), ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ 
ʷʚʣʷʝʪʩʷ 2-ʡ ʚʘʨʠʘʥʪ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʦ ʝʩʪʴ ʫʩʪʘʥʦʚʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ ʤʝʪʦʜʫ ʨʘʥʞʠʨʦʚʘʥʠʷ ʪʨʝʤʷ 
ʵʢʩʧʝʨʪʘʤʠ. 

 
ʋʙʚʤʡʯʙ 2 

ʇʯʞʦʣʡ ʙʤʵʫʞʩʦʙʫʡʛ ʨʧ ʥʞʫʧʝʬ ʩʙʦʟʡʩʧʛʙʦʡʸ ʫʩʞʥʸ ʶʣʪʨʞʩʫʙʥʡ 

ɹʤʵʫʞʩʦʙʫʡʛʴ ʩʙʠʛʡʫʡʸ ʄʖʈ ʆʙʰʙʤʵʦʡʣ ʇʋʈʡʉ ʁʦʟʞʦʞʩ 
ʀʙʥʞʪʫʡʫʞʤʵ 
ʦʙʰʙʤʵʦʡʣʙ ʈʋʇ 

ʀʥʜʠʢʘʪʦʨʳ ʘʚʘʨʠʡ 3 3 3 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʨʘʟʲʝʜʠʥʠʪʝʣʠ 2 1 1 

ʈʝʢʣʦʫʟʝʨʳ 1 2 2 

 
ʌʨʘʛʤʝʥʪʳ ʦʙʨʘʙʦʪʢʠ ʦʮʝʥʦʢ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʵʢʩʧʝʨʪʘʤʠ, ʧʦ ʤʝʪʦʜʫ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 2. 
 

 

 
ʉʡʪ. 2. ʍʩʙʜʥʞʦʫʴ ʩʙʪʰʹʫʧʛ ʛ ʨʩʧʜʩʙʥʥʞ Mathcad ʧʚʩʙʚʧʫʣʡ ʶʣʪʨʞʩʫʦʴʮ ʧʯʞʦʧʣ ʨʧ ʥʞʫʧʝʬ ʩʙʦ-

ʟʡʩʧʛʙʦʡʸ 
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʧʦ ʤʝʪʦʜʫ ʨʘʥʞʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʝʝ ʤʥʦʞʝʩʪʚʦ 
ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʠ: ʂ5 = (0,00573; 0,58; 0,414). ʀʟ ʢʦʪʦʨʦʛʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʃʕʇ ʷʚʣʷʝʪʩʷ 2-ʝ ʤʝʨʦʧʨʠʷʪʠʝ ï ʵʪʦ çʋʩʪʘʥʦʚʢʘ ʠʥʪʝʣ-
ʣʝʢʪʫʘʣʴʥʳʭ ʨʘʟʲʝʜʠʥʠʪʝʣʝʡè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʚʫʤ ʤʝʪʦʜʘʤ ʵʢʩʧʝʨʪʥʦʛʦ ʦʮʝʥʠʚʘʥʠʷ ʧʦʣʫʯʠʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʝʟʫʣʴʪʘʪ ï 
ʥʘʠʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʃʕʇ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 
ʨʘʟʲʝʜʠʥʠʪʝʣʝʡ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʫʤʝʥʴʰʠʪʴ 
ʚʨʝʤʷ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʙʦʨʝ ʥʘʠʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʳ, ʠ ʧʦʚʳʩʠʪʴ ʦʙʦʩʥʦ-
ʚʘʥʥʦʩʪʴ ʵʪʦʛʦ ʨʝʰʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʠ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʉʝʤʝʥʦʚʘ, ʅ.ɻ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ: ʫʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ / ʅ.ɻ. ʉʝʤʝʥʦʚʘ, ʃ.ɸ. ɺʣʘʮʢʘʷ; ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩ. ʫʥ-ʪ. ï ʆʨʝʥʙʫʨʛ: ʆɻʋ, 2022. ï 125 ʩ. 
2. ʇʦʣʫʵʢʪʦʚ ɽ. ʂ. ɸʣʴʪʝʨʥʘʪʠʚʳ ʤʦʜʝʨʥʠʟʘʮʠʠ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʇʦʥʦʤʘʨʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ // ɸʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ : XXXIV ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ., 
ʇʝʥʟʘ, 15 ʠʶʥʷ 2026 ʛ. ï ʇʝʥʟʘ : ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè, 2026. 
 

É ʅ.ɻ. ʉʝʤʝʥʦʚʘ, ɽ.ʂ. ʇʦʣʫʵʢʪʦʚ, 2026 
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ǲǣǩ 407,/,./ 

ǯǟǰǶǤǱ ǫǲǳǱ ǱǯǤǬǧǾ ǧ ǮǟǯǟǫǤǱǯǭǡ 
ǮǯǲǥǧǬǺ ǢǧǣǯǭǵǧǪǧǬǣǯǟ ǱǟǬǣǤǫǬǭǢǭ 
ǫǭǰǱǟ 

ǯȍȋȄȌȐȉȇȈ ǡȊǿȃȇȐȊǿȁ ǟȊȄȉȐǿȌȃȏȍȁȇȖ, 
ǭȐȇȎȇȉ ǟȊȄȉȐȄȈ ǫǿȉȐȇȋȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʄʌ ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʧʨʦʚʦʜʠʤ ʨʘʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʘ ʠʤʝʥʥʦ ʨʘʩʯʝʪ ʤʥʦʛʦʜʠʩ-
ʢʦʚʳʭ ʤʫʬʪ ʪʨʝʥʠʷ ʚ ʨʘʟʜʘʪʦʯʥʦʡ ʢʦʨʦʙʢʝ ʢʦʨʦʙʢʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʠ ʨʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠ-
ʥʳ ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʜʣʷ ʪʦʨʤʦʟʥʦʛʦ ʤʦʜʫʣʷ ʪʘʥʜʝʤʥʦʛʦ ʤʦʪʘ ʜʣʷ ʣʝʩʥʦʡ ʧʦʛʨʫʟʦʯʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʘ-
ʰʠʥʳ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴʶ ʜʦ 19 ʪʦʥʥ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʦʨʦʙʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ, ʪʘʥʜʝʤʥʳʡ ʤʦʩʪ, ʪʨʘʥʩʤʠʩʩʠʷ, ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ, 
ʤʝʭʘʥʠʢʘ. 
 

CALCULATION OF FRICTION CLUTCHES AND SPRING PARAMETERS OF A TANDEM AXLE 
HYDRAULIC CYLINDER 

 
Romenskiy Vladislav Alexandrovich, 

Osipik Alexey Maximovich 
 

Abstract: In this paper, we calculate transmission components, namely, the calculation of multi-plate friction 
clutches in the transfer case of the gearbox and the calculation of the parameters of the hydraulic cylinder 
spring for the brake module of a tandem motor for a forestry loading and transport vehicle with a lifting capaci-
ty of up to 19 tons. 
Key words: Gearbox, tandem axle, transmission, torque transfer, mechanics. 

 
ɻʛʞʝʞʦʡʞ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʨʦʚʦʜʝʤ ʨʘʩʯʝʪʳ ʤʫʬʪ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ 

ʛʠʜʨʦʮʠʣʠʥʜʨʘ ʜʣʷ ʪʦʨʤʦʟʥʦʛʦ ʤʦʜʫʣʷ ʪʘʥʜʝʤʥʦʛʦ ʤʦʩʪʘ. 
1. ʉʙʪʰʞʫ ʥʦʧʜʧʝʡʪʣʧʛʴʮ ʥʬʭʫ ʫʩʞʦʡʸ. 
ʄʳ ʧʨʦʚʝʣʠ ʨʘʩʯʝʪ ʤʥʦʛʦʜʠʩʢʦʚʳʭ ʤʫʬʪ ʪʨʝʥʠʷ: 
ʇʦ ʜʚʠʛʘʪʝʣʶ ʗʄɿ-53656.  
ʇʦ ʬʦʨʤʫʣʝ 1 ʚʳʷʚʣʷʝʤ ʜʦʧʫʩʪʠʤʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ. ʅ*ʤ 

                               Ὕ ὓάὥὼz ρzπ                                                               (1) 

Ὕ ρρυπz
σψ

ςυ
ρzπ ρȢχτψzρπ 

ʌʦʨʤʫʣʘ 1 ï ɼʦʧʫʩʪʠʤʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʅʤzʤ 

ɼʦʧʫʩʪʠʤʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʚʳʰʝʣ ρȢχτψzρπ̊ ᶻ̍ . 
ʇʦ ʬʦʨʤʫʣʝ (2) ʚʳʷʚʣʷʝʤ  
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                                  ὲς ὲz                                                                            (2) 

ʌʦʨʤʫʣʘ 2 ï ʏʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʚʝʜʦʤʦʛʦ ʟʚʝʥʘ ʚ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʝ 

ὲς ρφππz
ςυ

σψ
ρȢπυσzρπ 

ʏʘʩʪʦʪʘ ʩʦʩʪʘʚʠʣʘ ρȢπυσzρπ̊ ᶻ̍ . 
ʇʦ ʬʦʨʤʫʣʝ 3 ʚʳʯʠʩʣʷʝʤ ʩʨʝʜʥʠʡ ʨʘʜʠʫʩ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʝʥʠʷ. 

                                                          ὶ̒ ̑                                                                         (3) 

ʌʦʨʤʫʣʘ 3 ïʉʨʝʜʥʠʡ ʨʘʜʠʫʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ, ʤʤ 

ὶ̒ ̑
ωτ χρȟυ

ς
ψςȢχυ 

ʉʨʝʜʥʠʡ ʨʘʜʠʫʩ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʨʝʥʠʷ ʨʘʚʝʥ ψςȢχυ ʤʤ. 
ʇʦ ʬʦʨʤʫʣʝ 4 ʚʳʯʠʩʣʷʝʤ ʩʨʝʜʥʶʶ ʦʢʨʫʞʥʫʶ ʩʢʦʨʦʩʪʴ. 

                                                               ὠ
˜z ̒̑z

ᶻ
                                                              (4) 

ʌʦʨʤʫʣʘ 4 ïʉʨʝʜʥʷʷ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 

ὠ
σȢρτzψςȢχυzρȢπυσzρπ

σπzρπππ
ωȢρςς 

ʉʨʝʜʥʷʷ ʦʢʨʫʞʥʘʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ωȢρςς ̍Ⱦ̒ . 
ʇʦ ʬʦʨʤʫʣʝ 5 ʚʳʯʠʩʣʷʝʤ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ. 

                                  Ὕρ
̐z ᶻ̒̑zᶻᶻ ᶻ ᶻ

                                                            (5) 

ʌʦʨʤʫʣʘ 5 ï ɼʦʧʫʩʢʘʝʤʳʡ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʅʤzʤ 

Ὕρ
σȢρτz ωτ χρȢυ ψzςȢχυzρπzπȢυz ρz πȢωτzρ

ρȢσ
ρȢχυzρπ 

ɺʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ ʧʦʣʫʯʠʣʩʷ  ρȢχυzρπ̊ ᶻ̍ .̍ 
ʈʘʩʩʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʫʶ ʩʠʣʫ ʩʞʘʪʠʷ ʜʠʩʢʦʚ ʧʦ ʬʦʨʤʫʣʝ 6. 

                                                Ὓρ
ᶻ

̒̑zᶻ
                                                                       (6) 

ʌʦʨʤʫʣʘ 6 ïʅʝʦʙʭʦʜʠʤʘʷ ʩʠʣʘ ʩʞʘʪʠʷ ʜʠʩʢʦʚ, ʅ 

Ὓρ
ρȢχυzρπz ρȢσ

ψςȢχυzρπzπȢυ
υȢτωψzρπ 

ʅʝʦʙʭʦʜʠʤʘʷ ʩʠʣʘ ʩʞʘʪʠʷ ʜʠʩʢʦʚ ʨʘʚʥʷʝʪʩʷ υȢτωψzρπ ʅ. 
ʇʦ ʬʦʨʤʫʣʝ 7 ʨʘʩʩʯʠʪʘʝʤ ʜʘʚʣʝʥʠʝ ʥʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ.  

                                                   ὴ
̐

                                                                    (7) 

ʌʦʨʤʫʣʘ 7 ïɼʘʚʣʝʥʠʝ ʥʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ, ʄʧʘ 

ὴ
υȢτωψzρπ

σȢρτωτ χρȢυ
πȢτχ 

ʉʞʠʬʤʵʫʙʫʴ: 
ɼʘʚʣʝʥʠʝ ʥʘ ʪʨʫʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʷʭ ʨʘʚʥʦ 0.47 ʄʧʘ 
ʄʘʪʝʨʠʘʣ ʬʨʠʢʮʠʦʥʥʳʭ ʜʠʩʢʦʚ: ʧʨʝʩʩ ʢʦʤʧʦʟʠʮʠʷ 143-63. 
ɼʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʜʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 
ʂʦʵʬʬʠʮʠʝʥʪ ʪʨʝʥʠʷ-0.5. 
ʊʝʤʧʝʨʘʪʫʨʳ ʜʦ 605 ʛʨʘʜʫʩʦʚ. 
ɼʘʚʣʝʥʠʝ-1,02ʄʧʘ. 
2. ʉʙʪʰʹʫ ʨʙʩʙʥʞʫʩʧʛ ʨʩʬʟʡʦʴ ʜʡʝʩʧʯʡʤʡʦʝʩʙ ʝʤʸ ʫʧʩʥʧʠʦʧʜʧ ʥʧʝʬʤʸ ʫʙʦʝʞʥʦʧʜʧ ʥʧʪʫʙ 

ʝʤʸ ʤʞʪʦʧʢ ʨʧʜʩʬʠʧʰʦʧ-ʫʩʙʦʪʨʧʩʫʦʧʢ ʥʙʱʡʦʴ ʜʩʬʠʧʨʧʝʳʹʥʦʧʪʫʵʷ ʝʧ 19 ʫʧʦʦ. 
ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ: 

D1 = D + d  
D1 = 75 + 10 = 85ʤʤ 
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ɻʜʝ D - ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ, d - ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ, ʤʤ. 
ɺʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ: 

D2 = D - d  
D2 = 75 - 10 = 65ʤʤ 

ʈʘʙʦʯʘʷ ʜʝʬʦʨʤʘʮʠʷ: 
( , , Ó Ó 

( φφȟυφ σπ σφȟυφ ̍  ̍

ɻʜʝ ὒ - ʜʣʠʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʫʞʝʥʥʦʡ ʧʨʫʞʠʥʳ, ὒ - ʜʣʠʥʘ ʧʦʣʥʦʩʪʴʶ ʥʘʛʨʫʞʝʥʥʦʡ ʧʨʫ-
ʞʠʥʳ, ί - ʜʝʬʦʨʤʘʮʠʷ ʧʦʣʥʦʩʪʴʶ ʥʘʛʨʫʞʝʥʥʦʡ ʧʨʫʞʠʥʳ, ί - ʜʝʬʦʨʤʘʮʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʛʨʫʞʝʥ-
ʥʦʡ ʧʨʫʞʠʥʳ, ʤʤ. 

ʀʥʜʝʢʩ ʧʨʫʞʠʥʳ: 
c = D/d = 75/10 
c = 75/10 = 7,5 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ɺʘʣʷ: 

+
τ ̒ ρ

τ ̒ τ

πȟφρυ

̒
 

+
τ χȟυ ρ

τ χȟυ τ

πȟφρυ

χȟυ
ρȟρωχσψ 

ɻʜʝ ʩ - ʠʥʜʝʢʩ ʧʨʫʞʠʥʳ. 
ʆʙʱʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʧʨʫʞʠʥʝ: 

&
ʌ Ä ʐ

ψ $ +

' Ó Ä

ψ $ Î
& 

&
χψυππσπȟπωρπ

ψ χυ ς
χυπ τςυπ( 

ɻʜʝ G - ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʧʨʫʞʠʥʳ [ʄʇʘ], s - ʦʙʦʙʱʝʥʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʫʞʠʥʳ [ʤʤ], 
n - ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ ʚʠʪʢʦʚ, & - ʥʘʯʘʣʴʥʦʝ ʨʘʩʪʷʞʝʥʠʝ ʧʨʫʞʠʥʳ [ʅ]. 

ɾʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ:  

Ë
' Ä

ψ $ Î

& &

(
 

Ë
τςυπχυπ

σφȟυφ
ωυȟχσσ ̊Ⱦ̍  ̍

ɻʜʝ & - ʨʘʙʦʯʝʝ ʫʩʠʣʠʝ ʚ ʧʦʣʥʦʩʪʴʶ ʥʘʛʨʫʞʝʥʥʦʡ ʧʨʫʞʠʥʝ [ʄʇʘ], & - ʨʘʙʦʯʝʝ ʫʩʠʣʠʝ ʚ ʤʠʥʠ-
ʤʘʣʴʥʦ ʥʘʛʨʫʞʝʥʥʦʡ ʧʨʫʞʠʥʝ [ʄʇʘ], ʅ - ʨʘʙʦʯʘʷ ʜʝʬʦʨʤʘʮʠʷ [ʤʤ]. 

ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ: 

$
' Ä

ψ Ë Î
 

$
χψυππρπ

ψ ωυȟχσσς
ψπ ̍  ̍

ɻʜʝ k ï ʞʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ, ʅ/ʤʤ. 
ʆʪʢʣʦʥʝʥʠʝ ʧʨʫʞʠʥʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ: 

s = F / k 
s = 4250 / 95,733 = 44,4 ʤʤ 

ɻʜʝ F - ʦʙʱʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʧʨʫʞʠʥʝ, ʅ. 
ʈʝʟʫʣʴʪʘʪʳ ʩʦʩʪʘʚʠʣʠ: ʅʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ-85ʤʤ; ʚʥʫʪʨʝʥʥʠʡ-65ʤʤ; ʨʘʙʦʯʘʷ ʜʝʬʦʨʤʘ-

ʮʠʷ-36,56ʤʤ; ʠʥʜʝʢʩ ʧʨʫʞʠʥʳ-7,5; ʢʦʵʬʬ. ɺʘʣʷ-1,19738; ʦʙʱʘʷ ʩʠʣʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʚ ʧʨʫʞʠʥʝ-4250ʅ; 
ɾʝʩʪʢʦʩʪʴ ʧʨʫʞʠʥʳ-95,733 ʅ\ʤʤ; ʉʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ-80ʤʤ; ʦʪʢʣʦʥʝʥʠʷ ʧʨʫʞʠʥʳ-44,4ʤʤ.  
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ǲǣǩ 407,.00 

ǭǠǸǟǾ ǩǭǫǮǭǬǭǡǩǟ ǧ ǩǭǬǰǱǯǲǩǱǧǡǬǺǤ 
ǭǰǭǠǤǬǬǭǰǱǧ ǩǮǮ ǧ ǱǟǬǣǤǫǬǭǢǭ ǫǭǰǱǟ 

ǭȐȇȎȇȉ ǟȊȄȉȐȄȈ ǫǿȉȐȇȋȍȁȇȖ, 
ǯȍȋȄȌȐȉȇȈ ǡȊǿȃȇȐȊǿȁ ǟȊȄȉȐǿȌȃȏȍȁȇȖ 

ʩʪʫʜʝʥʪʳ 
ʄʌ ʌɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʅ. ʕ. ɹʘʫʤʘʥʘ 

(ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʦʪʨʠʤ ʦʙʱʠʝ ʢʦʤʧʦʥʦʚʢʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ, ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʦʙʦʢ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ ʠ ʪʘʥʜʝʤ-
ʥʳʭ ʤʦʩʪʦʚ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʥʜʝʥʮʠʠ ʠʭ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚ-
ʣʝʥʠʷ ʚ ʮʝʣʦʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʦʨʦʙʢʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʝʨʝʜʘʯ, ʪʘʥʜʝʤʥʳʡ ʤʦʩʪ, ʪʨʘʥʩʤʠʩʩʠʷ, ʧʝʨʝʜʘʯʘ ʤʦʤʝʥʪʘ, 
ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. 
 

GENERAL LAYOUT AND DESIGN FEATURES OF THE GEARBOX AND TANDEM AXLE 
 

Osipik Alexey Maximovich, 
Romenskiy Vladislav Alexandrovich 

 
Abstract: In this paper, we will examine the general layouts, classifications, design features, construction el-
ements, and operating features of gearboxes and tandem axles, as well as consider the prospects for modern 
development and trends in this area as a whole. 
Key words: Gearbox, tandem axle, transmission, torque transfer, design features. 

 
ɻʛʞʝʞʦʡʞ. 
ʂʦʨʦʙʢʘ ʧʝʨʝʤʝʥʳ ʧʝʨʝʜʘʯ - ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʪʨʘʥʩʤʠʩʩʠʠ ʪʨʘʢʪʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ: 
-ʪʨʘʥʩʬʦʨʦʤʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʝʜʫʱʠʭ ʢʦʣʸʩʘʭ; 
-ʚʘʨʴʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ (ʚʧʝʨʸʜ/ʥʘʟʘʜ); 
-ʧʨʦʜʦʣʞʠʪʝʣʴʥʫʶ ʩʪʦʷʥʢʫ ʧʨʠ ʚʢʣʶʯʝʥʥʦʤ ʜʚʠʛʘʪʝʣʝ; 
-ʨʘʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʜʚʠʛʘʪʝʣʷ ʚ ʨʘʟʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ. 
ʊʘʥʜʝʤʥʳʡ ʤʦʩʪ ð ʵʪʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʘʛʨʝʛʘʪ ʪʨʘʥʩʤʠʩʩʠʠ, ʧʨʠʤʝʥʷʝʤʳʡ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʠ 
ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʝ), ʘ ʪʘʢʞʝ ʚ ʩʧʝʮʪʝʭʥʠʢʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʙʝʟʜʦʨʦʞʴʷ. 

ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 
ʊʘʥʜʝʤʥʳʡ ʤʦʩʪ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʠʚʦʜ ʩʨʘʟʫ ʯʝʪʳʨʸʭ ʢʦʣʸʩ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʚ ʜʚʝ ʧʘʨʳ ʥʘ 

ʞʸʩʪʢʠʭ ʙʘʣʘʥʩʠʨʘʭ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ: 
Å ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʭʦʜʠʤʦʩʪʴ ʤʘʰʠʥʳ; 
Å ʦʙʝʩʧʝʯʠʪʴ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʘʢʪ ʢʦʣʸʩ ʩ ʦʧʦʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʘʞʝ ʥʘ ʩʣʦʞʥʦʤ ʨʝʣʴʝʬʝ; 
Å ʫʚʝʣʠʯʠʪʴ ʪʷʛʦʚʦʝ ʫʩʠʣʠʝ. 
ʃʧʩʧʚʣʙ ʨʞʩʞʣʤʷʰʞʦʡʸ ʨʞʩʞʝʙʰ. 
1. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʃʈʈ 
ʂʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʥʝʢʦʪʦʨʳʤ ʢʨʠʪʝʨʠʷʤ: 
1.1 ʈʧ ʪʨʧʪʧʚʬ ʨʩʞʧʚʩʙʠʧʛʙʦʡʸ ʨʞʩʞʝʙʫʧʰʦʧʜʧ ʰʡʪʤʙ: 
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ʉʪʫʧʝʥʯʘʪʳʝ-ʧʝʨʝʜʘʪʦʯʥʳʝ ʯʠʩʣʘ ʠʟʤʝʥʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ; 
ɹʝʩʩʪʫʧʝʥʯʘʪʳʝ-ʩʧʦʢʦʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ. 
1.2. ʈʧ ʪʨʧʪʧʚʬ ʧʚʩʙʠʧʛʙʦʡʸ ʨʞʩʞʝʙʰʡ: ʩ ʥʝʧʦʜʚʠʞʥʳʤʠ ʦʩʷʤʠ ʚʘʣʦʚ (ʚʘʣʴʥʳʝ); ʩ 

ʧʣʘʥʝʪʘʨʥʳʤʠ ʦʩʷʤʠ (ʧʣʘʥʝʪʘʨʥʳʝ). 
1.3. ʈʧ ʪʨʧʪʧʚʬ ʠʙʯʞʨʤʞʦʡʸ ʱʞʪʫʞʩʹʦ: ʩ ʧʦʜʚʠʞʥʳʤʠ ʰʝʩʪʝʨʥʷʤʠ (ʢʘʨʝʪʢʘʤʠ); ʩ ʰʝʩʪʝʨʥʷʤʠ 

ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ. 
1.4. ʈʧ ʥʞʫʧʝʬ ʨʞʩʞʣʤʷʰʞʦʡʸ ʨʞʩʞʝʙʰ: ʩ ʦʩʪʘʥʦʚʢʦʡ ʪʨʘʢʪʦʨʘ (ʚʢʣʶʯʝʥʠʝ ʙʝʟ ʥʘʛʨʫʟʢʠ); ʙʝʟ 

ʦʩʪʘʥʦʚʢʠ ʪʨʘʢʪʦʨʘ (ʚʢʣʶʯʝʥʠʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ). 
1.5. ʈʧ ʰʡʪʤʬ ʨʞʩʞʝʙʰ: 
-5é16 ʧʝʨʝʜʘʯ ʧʝʨʝʜʥʝʛʦ ʭʦʜʘ; 
-1é16 ʧʝʨʝʜʘʯ ʟʘʜʥʝʛʦ ʭʦʜʘ. 
ɼʠʘʧʘʟʦʥʳ ʧʝʨʝʜʘʯ: 
-ʦʩʥʦʚʥʦʡ (ʨʘʙʦʯʠʡ): 3ï5 ʧʝʨʝʜʘʯ (ʜʣʷ ʩʝʣʴʭʦʟʨʘʙʦʪ); 
-ʪʨʘʥʩʧʦʨʪʥʳʡ: 1ï4 ʧʝʨʝʜʘʯʠ (ʜʣʷ ʧʝʨʝʚʦʟʦʢ); 
-ʟʘʤʝʜʣʝʥʥʳʡ: 1ï4 ʧʝʨʝʜʘʯʠ (ʜʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ). 
1.6. ʈʧ ʩʙʪʨʧʤʧʟʞʦʡʷ ʛʙʤʧʛ ʧʫʦʧʪʡʫʞʤʵʦʧ ʨʩʧʝʧʤʵʦʧʢ ʧʪʡ ʫʩʙʣʫʧʩʙ: 
-ʩ ʧʨʦʜʦʣʴʥʳʤʠ ʚʘʣʘʤʠ; 
-ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʚʘʣʘʤʠ. 
1.7. ʈʧ ʣʧʦʪʫʩʬʣʫʡʛʦʧʥʬ ʧʭʧʩʥʤʞʦʡʷ: 
-ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʘʛʨʝʛʘʪ; -ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʟʘʜʥʝʛʦ ʤʦʩʪʘ; -ʚ ʦʙʱʝʤ ʢʘʨʪʝʨʝ 

ʪʨʘʥʩʤʠʩʩʠʠ ʩ ʜʨʫʛʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ. 
1.8. ʈʧ ʣʡʦʞʥʙʫʡʰʞʪʣʧʢ ʪʮʞʥʞ: ʜʚʫʭʚʘʣʴʥʳʝ; ʪʨʸʭʚʘʣʴʥʳʝ; -ʩʦʩʪʘʚʥʳʝ; -ʩʧʝʮʠʘʣʴʥʳʝ. 
2. ʃʧʦʪʫʩʬʣʫʡʛʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ ʧʪʦʧʛʦʴʮ ʫʡʨʧʛ ʃʈʈ 
2.1. ɽʛʬʮʛʙʤʵʦʴʞ ʃʈʈ. 
ʉʭʝʤʘ: ʧʝʨʚʠʯʥʳʡ ʠ ʚʪʦʨʠʯʥʳʡ ʚʘʣʳ. 
ʆʩʦʙʝʥʥʦʩʪʠ: 
1.ʚʝʜʦʤʳʝ ʰʝʩʪʝʨʥʠ ʞʸʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʥʘ ʚʪʦʨʠʯʥʦʤ ʚʘʣʫ; 
2.ʧʦʜʚʠʞʥʳʝ ʢʘʨʝʪʢʠ ʥʘ ʧʝʨʚʠʯʥʦʤ ʚʘʣʫ ʚʭʦʜʷʪ ʚ ʟʘʮʝʧʣʝʥʠʝ ʩ ʚʝʜʦʤʳʤʠ ʰʝʩʪʝʨʥʷʤʠ; 
3.ʟʘʜʥʠʡ ʭʦʜ ð ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʰʝʩʪʝʨʥʶȤʙʣʦʢ; 
4.ʯʠʩʣʦ ʧʝʨʝʜʘʯ ʚʧʝʨʸʜ ð ʥʝ ʙʦʣʝʝ 5. 
ʉʤʘʟʢʘ: ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ ʤʘʩʣʦʤ ʠʟ ʢʘʨʪʝʨʘ. 
2.2. ʋʩʹʮʛʙʤʵʦʴʞ ʃʈʈ 
ʉʭʝʤʘ: ʧʝʨʚʠʯʥʳʡ, ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʚʪʦʨʠʯʥʳʡ ʚʘʣʳ (ʩʦʦʩʥʳʝ). 
ʆʩʦʙʝʥʥʦʩʪʠ: 
1.ʧʦʩʪʦʷʥʥʦʝ ʟʘʮʝʧʣʝʥʠʝ ʰʝʩʪʝʨʸʥ ʧʝʨʚʠʯʥʦʛʦ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʚʘʣʦʚ; 
2.ʰʝʩʪʝʨʥʠ ʚʪʦʨʠʯʥʦʛʦ ʚʘʣʘ ð ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ, ʚ ʧʦʩʪʦʷʥʥʦʤ ʟʘʮʝʧʣʝʥʠʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʚʘʣʦʤ; 
3.ʧʝʨʝʢʣʶʯʝʥʠʝ ð ʩʠʥʭʨʦʥʠʟʘʪʦʨʘʤʠ ʠ ʟʫʙʯʘʪʳʤʠ ʤʫʬʪʘʤʠ; 
4.ʧʨʷʤʘʷ ʧʝʨʝʜʘʯʘ ð ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʢʫʣʘʯʢʦʚʦʡ ʤʫʬʪʳ. 
2.3. ʈʤʙʦʞʫʙʩʦʴʞ ʃʈʈ 
ʆʩʦʙʝʥʥʦʩʪʠ: 
1.ʫʧʨʘʚʣʷʝʤʳʝ ʪʦʨʤʦʟʘʤʠ ʠ ʬʨʠʢʮʠʦʥʥʳʤʠ ʤʫʬʪʘʤʠ; 
2.ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʙʝʟ ʤʫʬʪʳ ʩʮʝʧʣʝʥʠʷ; 
3.ʯʘʩʪʦ ʠʤʝʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 
4.ʚʳʩʦʢʘʷ ʢʦʤʧʘʢʪʥʦʩʪʴ ʠ ʥʘʛʨʫʟʦʯʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ. 
2.4. ʊʧʪʫʙʛʦʴʞ (ʥʦʧʜʧʪʫʬʨʞʦʰʙʫʴʞ) ʃʈʈ 
ʉʭʝʤʘ: ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʢʦʨʦʙʦʢ ʚ ʦʙʱʝʤ ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʢʘʨʪʝʨʘʭ. 
ʎʝʣʴ: ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʝʨʝʜʘʯ. 
ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʨʝʜʫʢʪʦʨʳ ʠ ʨʘʟʜʘʪʦʯʥʳʝ ʢʦʨʦʙʢʠ. 
2.5. ʃʈʈ ʪ ʭʩʡʣʯʡʧʦʦʴʥ ʛʣʤʷʰʞʦʡʞʥ 
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3. ʖʤʞʥʞʦʫʴ ʣʧʦʪʫʩʬʣʯʡʡ ʃʈʈ ʡ ʡʮ ʭʬʦʣʯʡʧʦʙʤʵʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ 
3.1. ʃʙʩʫʞʩ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ:-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʶʢʠ ʩ ʛʝʨʤʝʪʠʯʥʳʤʠ ʢʨʳʰʢʘʤʠ;-ʩʘʧʫʥʳ;-ʤʘʛʥʠʪʥʳʝ 

ʧʨʦʙʢʠ ʩʣʠʚʘ;-ʧʦʩʘʜʦʯʥʳʝ ʤʝʩʪʘ ʧʦʜ ʧʦʜʰʠʧʥʠʢʠ ʩ ʧʨʝʮʠʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. 
3.2 ɻʙʤʴ 
ʇʝʨʚʠʯʥʳʡ ʚʘʣ:ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʤʫʬʪʦʡ ʩʮʝʧʣʝʥʠʷ ʯʝʨʝʟ ʰʣʠʮʝʚʦʝ ʩʦʝʜʠʥʝʥʠʝ; ʧʝʨʝʜʘʸʪ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʦʪ ʜʚʠʛʘʪʝʣʷ ʢ ʧʨʦʤʝʞʫʪʦʯʥʦʤʫ ʚʘʣʫ; ʥʘ ʥʸʤ ʟʘʢʨʝʧʣʝʥʳ ʚʝʜʫʱʠʝ ʰʝʩʪʝʨʥʠ. 
3.3. ʑʞʪʫʞʩʦʡ 
ʊʠʧʳ:-ʧʦʜʚʠʞʥʳʝ ʢʘʨʝʪʢʠ;-ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʮʝʧʣʝʥʠʷ. 
ɻʝʦʤʝʪʨʠʷ ʟʫʙʴʝʚ: ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʷʤʦʟʫʙʳʝ; ʚ ʦʪʜʝʣʴʥʳʭ ʤʦʜʝʣʷʭ ð ʢʦʩʦʟʫʙʳʝ. 
3.4. ʅʞʮʙʦʡʠʥʴ ʨʞʩʞʣʤʷʰʞʦʡʸ 
ʈʳʯʘʞʥʘʷ ʩʠʩʪʝʤʘ:-ʥʘʨʫʞʥʳʡ ʨʳʯʘʛ ʫʧʨʘʚʣʝʥʠʷ ʚ ʢʘʙʠʥʝ;-ʪʷʛʠ ʠ ʚʠʣʢʠ ʚʥʫʪʨʠ ʢʘʨʪʝʨʘ;-

ʩʠʥʭʨʦʥʠʟʘʪʦʨʳ ʜʣʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʩʢʦʨʦʩʪʝʡ ʚʘʣʦʚ. 
ʌʨʠʢʮʠʦʥʥʳʝ ʤʫʬʪʳ: -ʤʥʦʛʦʜʠʩʢʦʚʳʝ; -ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ; -ʧʣʘʚʥʦʝ 

ʚʢʣʶʯʝʥʠʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ. 
ɹʣʦʢʠʨʦʚʢʠ: -ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʜʚʫʭ ʧʝʨʝʜʘʯ; -ʙʣʦʢʠʨʦʚʢʘ ʧʨʠ 

ʥʝʚʳʢʣʶʯʝʥʥʦʤ ʩʮʝʧʣʝʥʠʠ. 
3.5. ʈʧʝʱʡʨʦʡʣʡ 
ʊʠʧʳ: -h ʘʨʠʢʦʚʳʝ ʨʘʜʠʘʣʴʥʳʝ; -ʨʦʣʠʢʦʚʳʝ ʢʦʥʠʯʝʩʢʠʝ; -ʠʛʦʣʴʯʘʪʳʝ. 
ʉʤʘʟʢʘ: ʤʘʩʣʷʥʘʷ ʚʘʥʥʘ ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʧʦʜʘʯʘ ʯʝʨʝʟ ʢʘʥʘʣʳ ʚ ʚʘʣʘʭ. 
ʋʧʣʦʪʥʝʥʠʷ: ʤʘʥʞʝʪʥʳʝ, ʣʘʙʠʨʠʥʪʥʳʝ, ʚʦʡʣʦʯʥʳʝ ʢʦʣʴʮʘ. 
3.6. ʊʡʪʫʞʥʙ ʪʥʙʠʣʡ 
ʉʧʦʩʦʙʳ ʧʦʜʘʯʠ ʤʘʩʣʘ: ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ; ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʮʠʨʢʫʣʷʮʠʷ. 
ʌʠʣʴʪʨʳ: ʤʘʛʥʠʪʥʳʝ, ʩʝʪʯʘʪʳʝ, ʙʫʤʘʞʥʳʝ (ʦʯʠʩʪʢʘ ʦʪ ʧʨʦʜʫʢʪʦʚ ʠʟʥʦʩʘ). 
ʂʦʥʪʨʦʣʴ ʫʨʦʚʥʷ: ʱʫʧ ʠʣʠ ʢʦʥʪʨʦʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʩ ʧʨʦʙʢʦʡ.  
4. ʇʪʧʚʞʦʦʧʪʫʡ ʶʣʪʨʤʬʙʫʙʯʡʡ ʡ ʧʚʪʤʬʟʡʛʙʦʡʸ 
ʊʠʧʠʯʥʳʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ: 
1. ʠʟʥʦʩ ʰʝʩʪʝʨʸʥ ʠ ʤʫʬʪ; 
2. ʪʝʯʴ ʤʘʩʣʘ (ʠʟʥʦʩ ʫʧʣʦʪʥʝʥʠʡ); 
3. ʟʘʪʨʫʜʥʸʥʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ (ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʩʠʥʭʨʦʥʠʟʘʪʦʨʦʚ). 
ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ: 
1. ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʤʘʩʣʘ; 
2. ʧʨʦʚʝʨʢʘ ʣʶʬʪʦʚ ʠ ʰʫʤʦʚ; 
3. ʨʝʛʫʣʠʨʦʚʢʘ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʢʣʶʯʝʥʠʷ; 
4. ʟʘʤʝʥʘ ʠʟʥʦʰʝʥʥʳʭ ʜʝʪʘʣʝʡ. 
5. ʊʧʛʩʞʥʞʦʦʴʞ ʫʞʦʝʞʦʯʡʡ ʛ ʩʙʠʩʙʚʧʫʣʞ ʃʈʈ ʝʤʸ ʣʧʤʹʪʦʴʮ ʫʩʙʣʫʧʩʧʛ: 
1. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 
2. ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʧʝʨʝʜʘʯ 
3. ʂʦʤʙʠʥʠʨʦʚʘʥʠʝ ʩʪʫʧʝʥʯʘʪʳʭ ʠ ʙʝʩʩʪʫʧʝʥʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ 
4. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 
5. ʀʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʪʨʘʢʪʦʨʘ 
6. ʕʨʛʦʥʦʤʠʢʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 
7. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 
ʆʩʥʦʚʥʳʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ: 
ɹʝʩʧʠʣʦʪʥʳʝ ʪʨʘʥʩʤʠʩʩʠʠ: ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʂʇʇ ʩ ʀʀ ʜʣʷ ʘʛʨʦʨʦʙʦʪʦʚ; 
ɸʜʘʧʪʠʚʥʳʝ ʤʫʬʪʳ: ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʠʝʩʷ ʬʨʠʢʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ; 
ʎʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ: ʚʠʨʪʫʘʣʴʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʂʇʇ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠʟʥʦʩʘ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʊʆ. 
ʋʙʦʝʞʥʦʴʢ ʥʧʪʫ. 
6 ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʫʙʦʝʞʥʦʴʮ ʥʧʪʫʧʛ 
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ʊʘʥʜʝʤʥʳʝ ʤʦʩʪʳ ʤʦʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʨʷʜʫ ʢʣʶʯʝʚʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʬʳʭ ʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

6.1 ʇʦ ʪʠʧʫ ʧʨʠʚʦʜʘ ʢʦʣʸʩ: ʮʝʧʥʦʡ ʧʨʠʚʦʜ; ʰʝʩʪʝʨʸʥʯʘʪʳʡ ʧʨʠʚʦʜ; ʧʨʠʚʦʜ çʈʦʙʩʦʥʘè. 
6.2 ʇʦ ʥʘʣʠʯʠʶ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ: c ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ; ʙʝʟ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ. 
6.3 ʇʦ ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ: ʩʠʤʤʝʪʨʠʯʥʳʝ; ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ. 
6.4 ʇʦ ʤʘʪʝʨʠʘʣʫ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʘʣʘʥʩʠʨʦʚ: ʩʚʘʨʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ; ʣʠʪʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. 
6.5 ʇʦ ʥʘʣʠʯʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʩ ʙʣʦʢʠʨʦʚʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʘ; ʩ 

ʪʫʨʙʦ ʪʦʨʤʦʟʘʤʠ; ʩ ʬʫʥʢʮʠʝʡ ʙʦʢʦʚʦʛʦ ʥʘʢʣʦʥʘ ʤʦʩʪʘ; ʩ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠʚʦʜʘ. 
6.6 ʇʦ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ: ʜʣʷ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʭʥʠʢʠ; ʜʣʷ ʤʦʪʦʛʨʝʡʜʝʨʦʚ ʠ ʜʦʨʦʞʥʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ; ʜʣʷ ʚʳʩʦʢʦʛʨʫʟʦʧʦʜʲʸʤʥʳʭ ʤʘʰʠʥ. 
6.7 ʇʦ ʢʦʤʧʦʥʦʚʢʝ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʰʘʩʩʠ: ʟʘʜʥʠʝ ʪʘʥʜʝʤʥʳʝ ʤʦʩʪʳ; ʧʝʨʝʜʥʠʝ ʧʨʠʚʦʜʥʳʝ ʤʦʩʪʳ 

ʩ ʙʦʢʦʚʳʤ ʥʘʢʣʦʥʦʤ; ʧʦʣʥʦʧʨʠʚʦʜʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ. 
7 ʃʧʦʪʫʩʬʣʫʡʛʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ ʧʪʦʧʛʦʴʮ ʫʡʨʧʛ ʫʙʦʝʞʥʦʴʮ ʥʧʪʫʧʛ 
ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʙʦʪʫ ʠ ʦʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʪʘʥʜʝʤʥʳʭ ʤʦʩʪʦʚ. 
7.1 ʊʘʥʜʝʤʥʳʝ ʤʦʩʪʳ ʩ ʮʝʧʥʳʤ ʧʨʠʚʦʜʦʤ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʢʘʨʪʝʨ ʤʦʩʪʘ ʩ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʝʡ; ʙʘʣʘʥʩʠʨʳ ʚ ʚʠʜʝ ʧʦʣʳʭ 

ʢʘʨʪʝʨʦʚ, ʢʘʯʘʶʱʠʝʩʷ ʚʦʢʨʫʛ ʦʙʱʝʡ ʦʩʠ; ʚʭʦʜʥʦʡ ʚʘʣ ʚ ʢʘʞʜʦʤ ʙʘʣʘʥʩʠʨʝ, ʩʚʷʟʘʥʥʳʡ ʩ ʛʣʘʚʥʦʡ 
ʧʝʨʝʜʘʯʝʡ; ʜʚʘ ʚʳʭʦʜʥʳʭ ʚʘʣʘ ʥʘ ʢʘʞʜʦʤ ʙʘʣʘʥʩʠʨʝ; ʢʦʣʸʩʥʳʡ ʨʝʜʫʢʪʦʨ ʚ ʩʪʫʧʠʮʝ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ; 
ʙʦʨʪʦʚʦʡ ʨʝʜʫʢʪʦʨ ʚ ʧʦʣʦʤ ʢʘʨʪʝʨʝ ʫ ʢʘʞʜʦʛʦ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ. 

7.2 ʋʙʦʝʞʥʦʴʞ ʥʧʪʫʴ ʪ ʱʞʪʫʞʩʹʦʰʙʫʴʥ ʨʩʡʛʧʝʧʥ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʮʝʥʪʨʘʣʴʥʘʷ ʙʘʣʢʘ ʤʦʩʪʘ ʩ ʨʝʜʫʢʪʦʨʦʤ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ; ʢʘʨʪʝʨʳ ʪʦʨʤʦʟʥʳʭ ʤʝʭʘʥʠʟʤʦʚ; ʙʦʨʪʦʚʳʝ ʦʧʦʨʥʦ ʧʦʚʦʨʦʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 
ʙʘʣʘʥʩʠʨʳ ʪʘʥʜʝʤʘ, ʚʢʣʶʯʘʶʱʠʝ: ʢʘʨʪʝʨ ʟʫʙʯʘʪʦʡ ʧʝʨʝʜʘʯʠ, ʰʝʩʪʝʨʥʠ ʩ ʧʦʜʰʠʧʥʠʢʘʤʠ ʠ ʦʩʷʤʠ, ʜʚʘ 
ʢʦʣʸʩʥʳʭ ʨʝʜʫʢʪʦʨʘ. 

7.3 ʋʙʦʝʞʥʦʴʞ ʥʧʪʫʴ ʪ ʫʧʩʪʡʧʦʦʴʥʡ ʛʙʤʙʥʡ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʧʦʧʝʨʝʯʥʘʷ ʙʘʣʢʘ ʩ ʨʝʜʫʢʪʦʨʦʤ ʛʣʘʚʥʦʡ ʧʝʨʝʜʘʯʠ ʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʦʤ, ʧʦʣʫʦʩʷʤʠ; ʜʚʫʧʣʝʯʠʝ ʙʘʣʘʥʩʠʨʳ ʥʘ ʙʦʨʪʦʚʳʭ ʆʇʋ; ʢʘʞʜʳʡ ʙʘʣʘʥʩʠʨ ʩʦʜʝʨʞʠʪ: 
ʙʦʨʪʦʚʦʡ ʨʝʜʫʢʪʦʨ ʩ ʚʝʜʫʱʝʡ ʢʦʥʠʯʝʩʢʦʡ ʰʝʩʪʝʨʥʸʡ, ʜʚʘ ʢʦʣʸʩʥʳʭ ʨʝʜʫʢʪʦʨʘ; ʚʝʜʦʤʘʷ ʢʦʥʠʯʝʩʢʘʷ 
ʰʝʩʪʝʨʥʷ ʙʦʨʪʦʚʦʛʦ ʨʝʜʫʢʪʦʨʘ ʥʘ ʢʦʥʮʝ ʪʦʨʩʠʦʥʥʦʛʦ ʚʘʣʘ; ʚʝʜʫʱʘʷ ʢʦʥʠʯʝʩʢʘʷ ʰʝʩʪʝʨʥʷ ʢʦʣʸʩʥʦʛʦ 
ʨʝʜʫʢʪʦʨʘ ʥʘ ʚʪʦʨʦʤ ʢʦʥʮʝ ʪʦʨʩʠʦʥʥʦʛʦ ʚʘʣʘ; ʪʦʨʩʠʦʥʥʳʝ ʚʘʣʳ ʟʘʢʨʳʪʳ ʢʦʞʫʭʘʤʠ. 

7.4 ʈʧʩʫʙʤʵʦʴʞ ʫʙʦʝʞʥʦʴʞ ʥʧʪʫʴ 
ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʧʦʨʪʘʣʴʥʦʝ ʚʦʟʚʳʰʝʥʠʝ ð ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʜʦʨʦʞʥʳʡ 

ʧʨʦʩʚʝʪ; ʧʣʘʥʝʪʘʨʥʳʝ ʧʝʨʝʜʘʯʠ ʥʘ ʩʪʫʧʠʮʘʭ ð ʫʚʝʣʠʯʠʚʘʶʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʦʩʪʘʤʠ; ʩʠʩʪʝʤʘ ʧʦʩʪʦʷʥʥʦʡ ʙʘʣʘʥʩʠʨʦʚʢʠ ʪʘʥʜʝʤʘ ð ʧʦʜʘʚʣʷʝʪ ʵʬʬʝʢʪ ʧʦʜʲʸʤʘ, 
ʫʚʝʣʠʯʠʚʘʝʪ ʩʠʣʫ ʪʷʛʠ. 

8 ʇʪʧʚʞʦʦʧʪʫʡ ʶʣʪʨʤʬʙʫʙʯʡʡ ʡ ʧʚʪʤʬʟʡʛʙʦʡʸ ʫʙʦʝʞʥʦʴʮ ʥʧʪʫʧʛ 
ʕʢʩʧʣʫʘʪʘʮʠʷ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ ʪʘʥʜʝʤʥʳʭ ʤʦʩʪʦʚ ʪʨʝʙʫʶʪ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʨʝʛʣʘʤʝʥʪʦʚ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʠ ʫʯʸʪʘ ʩʧʝʮʠʬʠʢʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʅʠʞʝ ð ʢʣʶʯʝʚʳʝ ʘʩʧʝʢʪʳ. 
8.1 ʖʣʪʨʤʬʙʫʙʯʡʧʦʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ 
1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʦʢ: ʇʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʧʝʨʝʩʝʯʸʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʚʦʟʥʠʢʘʝʪ ʨʝʘʢʪʠʚʥʳʡ 

ʤʦʤʝʥʪ ʥʘ ʙʘʣʘʥʩʠʨʝ, ʚʳʟʳʚʘʶʱʠʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʨʝʘʢʮʠʡ ʧʦʜ ʢʦʣʸʩʘʤʠ. 
ɺʦʟʤʦʞʥʳ ʧʘʨʘʟʠʪʥʳʝ ʤʦʱʥʦʩʪʠ ʠʟ ʟʘ ʠʟʤʝʥʝʥʠʷ ʩʠʣʦʚʦʛʦ ʨʘʜʠʫʩʘ ʰʠʥʳ ʧʨʠ ʥʝʨʘʚʥʦʤʝʨʥʦʡ 
ʥʘʛʨʫʟʢʝ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠʤʝʥʷʶʪ ʩʠʩʪʝʤʳ ʙʘʣʘʥʩʠʨʦʚʢʠ. 

2. ʋʧʨʘʚʣʝʥʠʝ ʪʷʛʦʡ: ɺ ʤʦʩʪʘʭ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʨʝʘʣʠʟʦʚʘʥʘ 
ʘʜʘʧʪʠʚʥʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʤʦʱʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʣʝʩʘ. ʕʪʦ ʩʥʠʞʘʝʪ ʩʢʦʣʴʞʝʥʠʝ ʚ ʧʷʪʥʝ ʢʦʥʪʘʢʪʘ ʠ 
ʧʦʚʳʰʘʝʪ ʧʨʦʭʦʜʠʤʦʩʪʴ. ɺ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʳ. 

3. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʠ ʠ ʥʘʛʨʫʟʢʝ: ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 25ʢʤ. 
ɼʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʤʦʩʪ ð ʜʦ 20ʪ, ʥʦ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʤʦʜʝʣʠ. ʇʨʝʚʳʰʝʥʠʝ ʥʘʛʨʫʟʦʢ 
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ʚʝʜʸʪ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʠʟʥʦʩʫ h ʝʩʪʝʨʸʥ, ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʦʩʝʡ. 
4. ʈʘʙʦʪʘ ʚ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ: ʆʙʪʝʢʘʝʤʘʷ ʬʦʨʤʘ ʙʘʣʘʥʩʠʨʦʚ ʩʥʠʞʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠ 

ʜʚʠʞʝʥʠʠ ʧʦ ʟʘʙʦʣʦʯʝʥʥʦʡ ʤʝʩʪʥʦʩʪʠ. ɿʘʢʨʳʪʦʝ ʜʥʠʱʝ ʨʘʤʳ ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢ ʟʘʜʝʚʘʥʠʷ ʨʝʣʴʝʬʘ. 
ʊʨʝʙʫʝʪʩʷ ʢʦʥʪʨʦʣʴ ʜʘʚʣʝʥʠʷ ʚ ʰʠʥʘʭ. 

8.2 ʋʞʮʦʡʰʞʪʣʧʞ ʧʚʪʤʬʟʡʛʙʦʡʞ 
ʇʝʨʠʦʜʠʯʥʦʩʪʴ: ʈʝʛʣʘʤʝʥʪ ʊʆ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ.  
ʉʤʘʟʢʘ ʠ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʤʘʩʣʘ: ɼʠʬʬʝʨʝʥʮʠʘʣ, ʥʝʩʫʱʘʷ ʙʘʣʢʘ, ʩʪʫʧʠʮʘ ʧʣʘʥʝʪʘʨʥʦʡ ʧʝʨʝʜʘ-

ʯʠ ʠ ʪʘʥʜʝʤʥʳʝ ʨʫʢʘʚʘ ʠʤʝʶʪ ʦʙʱʠʡ ʤʘʩʣʷʥʳʡ ʦʪʩʝʢ, ʥʦ ʟʘʣʠʚʘʪʴ ʤʘʩʣʦ ʥʫʞʥʦ ʯʝʨʝʟ ʦʪʜʝʣʴʥʳʝ ʦʪ-
ʚʝʨʩʪʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ. ʂʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ: ʎʝʧʥʳʝ ʧʨʠʚʦʜʳ: ʧʨʦʚʝʨʢʘ ʥʘʪʷʞʝʥʠʷ ʮʝʧʠ, 
ʠʟʥʦʩʘ ʟʚʸʟʜʦʯʝʢ, ʩʤʘʟʢʠ. ɿʫʙʯʘʪʳʝ ʧʝʨʝʜʘʯʠ: ʦʩʤʦʪʨ ʥʘ ʥʘʣʠʯʠʝ ʩʢʦʣʦʚ, ʣʶʬʪʦʚ, ʰʫʤʘ ʧʨʠ ʨʘʙʦʪʝ. 
ʊʦʨʩʠʦʥʥʳʝ ʚʘʣʳ: ʢʦʥʪʨʦʣʴ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʢʦʞʫʭʦʚ, ʦʪʩʫʪʩʪʚʠʷ ʜʝʬʦʨʤʘʮʠʡ. ʊʦʨʤʦʟʥʳʝ ʩʠʩʪʝʤʳ: 
ʧʨʦʚʝʨʢʘ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʜʠʩʢʦʚʳʭ ʪʦʨʤʦʟʦʚ, ʵʥʝʨʛʦʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʮʠʣʠʥʜʨʦʚ. 

ɼʠʘʛʥʦʩʪʠʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ: ʇʦʚʳʰʝʥʥʳʡ ʰʫʤ; ɺʠʙʨʘʮʠʠ; ʇʨʦʙʫʢʩʦʚʢʘ; ʊʝʯʠ ʤʘʩʣʘ . 
ʉʝʟʦʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ: ɿʘʤʝʥʘ ʤʘʩʝʣ ʥʘ ʩʝʟʦʥʥʳʝ. ʇʨʦʚʝʨʢʘ ʛʝʨʤʝʪʠʯʥʦʩʪʠ ʫʟʣʦʚ ʧʝʨʝʜ ʨʘʙʦ-

ʪʦʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ. ʆʯʠʩʪʢʘ ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʣʘʧʘʥʦʚ ʠ ʩʘʧʫʥʦʚ. 
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ǰǭǡǯǤǫǤǬǬǺǤ ǱǤǬǣǤǬǵǧǧ ǡ ǥǧǪǧǸǬǭǫ 
ǰǱǯǭǧǱǤǪǻǰǱǡǤ8 ǭǠǦǭǯ ǭǮǺǱǟ ǡǬǤǣǯǤǬǧǾ 
ǼǬǤǯǢǭǼǳǳǤǩǱǧǡǬǺǴ ǱǤǴǬǭǪǭǢǧǨ 

ǮȊȝȘȄȁ ǟȌȃȏȄȈ ǤȁȂȄȌțȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʩʝʩʪʦʨʦʥʥʠʡ ʦʙʟʦʨ ʤʠʨʦʚʦʛʦ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 
ʦʧʳʪʘ ʚʥʝʜʨʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʩʧʦ-
ʩʦʙʩʪʚʫʶʪ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʬʝʨʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʘʥʘʣʠʟʫ 
ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ð ʨʘʩʩʤʦʪʨʝʥʳ ʠʭ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʘʜʘʧʪʠʚʥʦʩʪʴ ʢ ʨʘʟʣʠʯ-
ʥʳʤ ʫʩʣʦʚʠʷʤ. ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ ʦ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟ-
ʚʠʪʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʙʦʟʥʘʯʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʙʫʜʫʱʝʛʦ ʨʦʩʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʟʝʣʝʥʳʝ ʪʝʭʥʦʣʦ-
ʛʠʠ, ʦʧʳʪ ʚʥʝʜʨʝʥʠʷ. 
 

CURRENT TRENDS IN HOUSING CONSTRUCTION: OVERVIEW OF THE EXPERIENCE OF 
IMPLEMENTING ENERGY-EFFICIENT TECHNOLOGIES 

 
Plushev Andrey Evgenievich 

 
Abstract: This article provides a comprehensive overview of the global and domestic experience in imple-
menting energy-efficient technologies. The key factors that contribute to successful implementation in the field 
of energy efficiency are considered. Special attention is paid to the analysis of advanced technologies around 
the world ð their effectiveness and adaptability to various conditions are considered. Based on the analysis, 
conclusions about the current level of energy efficiency development are formulated and key areas of future 
growth are identified.  
Key words: energy efficiency, energy conservation, sustainable development, green technologies, implemen-
tation experience. 

 
ʉʝʛʦʜʥʷʰʥʠʡ ʤʠʨ ʩʪʨʝʤʠʪʝʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʠ ʵʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ ʪʦʛʦ, ʛʜʝ ʤʳ 

ʞʠʚʝʤ. ʉʦʚʨʝʤʝʥʥʦʝ ʞʠʣʠʱʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʚʦʟʚʦʜʠʪ ʩʪʝʥʳ ʠ ʢʨʳʰʠ, ʦʥʦ ʘʢʪʠʚʥʦ 
ʚʥʝʜʨʷʝʪ ʠʥʥʦʚʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʩʦʟʜʘʥʠʝ ʢʦʤʬʦʨʪʥʦʛʦ, ʵʢʦʥʦʤʠʯʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʥʦʛʦ ʞʠʣʴʷ. 
ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʵʪʠʭ ʧʝʨʝʤʝʥ ʩʪʘʣʦ ʧʦʚʩʝʤʝʩʪʥʦʝ ʚʥʝʜʨʝʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʭʚʘʪʳʚʘʝʪ ʚʝʩʴ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʦʙʲʝʢʪʘ ð ʦʪ ʚʳʙʦʨʘ 
ʤʘʪʝʨʠʘʣʦʚ ʜʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʛʦʪʦʚʦʛʦ ʟʜʘʥʠʷ. ʇʨʦʝʢʪʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʩʥʠʞʝʥʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪ, 
ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʛʜʝ ʢʘʞʜʳʡ ʵʪʘʧ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦʜʣʝʞʠʪ ʘʥʘʣʠʟʫ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʥʝʨ-
ʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ.  

ɺ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ɸʤʝʨʠʢʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʰʠ-
ʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʜʘʚʥʝʤ ʦʧʳʪʝ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. ʀʟʫʯʘʷ ʠ ʘʜʘʧʪʠ-
ʨʫʷ ʧʝʨʝʜʦʚʳʝ ʟʘʨʫʙʝʞʥʳʝ ʥʘʨʘʙʦʪʢʠ, ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴ ʠʭ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ ʞʠʣʳʭ ʢʦʤʧʣʝʢ-



128 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ. 
ʉʪʠʤʫʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʝʪʦʜʠʢ ʩʪʘʣ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ 1974ï1975 ʛʦ-

ʜʦʚ. ʕʪʘ ʩʠʪʫʘʮʠʷ ʟʘʩʪʘʚʠʣʘ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ï ʫʯʝʥʳʭ, ʠʥʞʝʥʝʨʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʝʷʪʝʣʝʡ ï 
ʟʘʜʫʤʘʪʴʩʷ ʦ ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ, ʧʦ ʧʨʦʛʥʦʟʘʤ ʵʢʩʧʝʨʪʦʚ, 
ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʥʝʬʪʠ, ʛʘʟʘ, ʫʛʣʷ) ʭʚʘʪʠʪ ʣʠʰʴ ʥʘ 50ï80 ʣʝʪ. 

ʇʝʨʚʳʤʠ, ʢʪʦ ʥʘʯʘʣ ʦʩʤʳʩʣʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʙʳʣʠ ʚ ʉʐɸ. ʀʤʝʥʥʦ 
ʪʘʤ ʚ 1972 ʛʦʜʫ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʧʝʨʚʳʡ ʧʨʦʝʢʪ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ. 

ɺ 1972 ʛʦʜʫ ʚ ʄʘʥʯʝʩʪʝʨʝ (ʅʴʶ-ɻʵʤʧʰʠʨ, ʉʐɸ) ʙʳʣʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʦ ʠ ʧʦʩʪʨʦʝʥʦ ʟʜʘʥʠʝ ʢʫʙʠ-
ʯʝʩʢʦʡ ʬʦʨʤʳ, ʤʠʥʠʤʠʟʠʨʫʶʱʝʝ ʧʣʦʱʘʜʴ ʥʘʨʫʞʥʳʭ ʩʪʝʥ. ʇʣʦʱʘʜʴ ʦʩʪʝʢʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʘ 10 %, 
ʯʪʦ ʩʦʢʨʘʱʘʣʦ ʪʝʧʣʦʧʦʪʝʨʠ ʙʣʘʛʦʜʘʨʷ ʛʨʘʤʦʪʥʦʤʫ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʦʤʫ ʨʝʰʝʥʠʶ. ʆʩʪʝʢʣʝʥʠʝ ʧʦ 
ʩʝʚʝʨʥʦʤʫ ʬʘʩʘʜʫ ʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʦʚʘʣʦ. ʉʚʝʪʣʦʝ ʧʦʢʨʳʪʠʝ ʧʣʦʩʢʦʡ ʢʨʦʚʣʠ ʩʥʠʞʘʣʦ ʥʘʛʨʝʚ, ʫʤʝʥʴ-
ʰʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʚʝʥʪʠʣʷʮʠʠ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʅʘ ʢʨʳʰʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢ-
ʪʦʨʳ [1]. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ ʥʝʧʨʝʨʳʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ʊʘʢ, ʚ 1994 ʛʦʜʫ ʚʦ ʌʨʘʡ-
ʙʫʨʛʝ (ɻʝʨʤʘʥʠʷ) ʙʳʣ ʧʦʩʪʨʦʝʥ ʜʦʤ, ʩʧʦʩʦʙʥʳʡ ʛʝʥʝʨʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ. ʕʪʦ ʟʜʘʥʠʝ ʫʥʠʢʘʣʴʥʦ ʪʝʤ, ʯʪʦ 
ʧʨʦʠʟʚʦʜʠʪ ʚ ʧʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʵʥʝʨʛʠʠ, ʯʝʤ ʧʦʪʨʝʙʣʷʝʪ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʩʦʣ-
ʥʝʯʥʳʤ ʧʘʥʝʣʷʤ ʥʘ ʢʨʳʰʝ ʧʣʦʱʘʜʴʶ 54 ʤĮ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʤ ʦʩʥʘʱʝʥ ʨʝʟʝʨʚʫʘʨʘʤʠ ʜʣʷ ʩʙʦʨʘ ʜʦʞʜʝ-
ʚʦʡ ʚʦʜʳ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʚʦʜʦʨʦʜ ʠ ʢʠʩʣʦʨʦʜ ʤʝʪʦʜʦʤ ʵʣʝʢʪʨʦʣʠʟʘ. 

ʉ 2012 ʛʦʜʘ ʚ ʂʠʪʘʝ ʩʪʨʦʷʪʩʷ ʜʦʤʘ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙ-
ʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʦʪ ʦʙʱʠʭ ʩʝʪʝʡ. ʅʘ ʢʨʳʰʘʭ ʪʘʢʠʭ ʜʦʤʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʘ ʩʘ-
ʤʦ ʟʜʘʥʠʝ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʩʪʝʢʣʝʥʦ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ Pearl 
River Tower, ɻʫʘʥʯʞʦʫ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʥʥʦʛʦ ʦʙʲʝʢʪʘ: 71 ʵʪʘʞ, ʚʳʩʦʪʘ 309 ʤ. ɿʜʘʥʠʝ ʩʥʘʙʞʘʝʪʩʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʟʘ 
ʩʯʝʪ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʠ ʯʝʪʳʨʝʭ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ (ʢʦʥʩʪʨʫʢʮʠʷ ʩʪʝʥ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨ-
ʛʠʶ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ), ʘ ʩʦʭʨʘʥʷʶʪ ʝʝ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʣʣʝʢʪʦʨʳ. 

ɺʝʪʨʦʛʝʥʝʨʘʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 4 ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʪʫʨʙʠʥʳ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʦʝ ʠʟ ʢʦ-
ʣʝʩ ʠʤʝʝʪ ʜʠʘʤʝʪʨ 6 ʤ. ʍʦʪʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʥʘ ʫʨʦʚʥʝ ʪʝʭʥʠʯʝʩʢʠʭ ʵʪʘʞʝʡ ʥʝʚʳʩʦʢʘʷ, 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʝʪʨʦʛʝʥʝʨʘʪʦʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ, ʪ.ʢ. ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪ ʩʢʚʦʟʥʷʢʘ ʚ ʦʪʚʝʨʩʪʠʷʭ 
ʤʝʞʜʫ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʩʪʦʨʦʥʘʤʠ ʬʘʩʘʜʘ [3]. 

ʅʘ ʦʢʥʘʭ ʟʜʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʞʘʣʶʟʠ, ʧʦʣʦʞʝʥʠʝ ʣʘʤʝʣʝʡ ʢʦʪʦʨʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʤʝʥʷʝʪʩʷ ʩ 
ʧʝʨʝʤʝʱʝʥʠʝʤ ʩʦʣʥʮʘ, ʪʘʢʞʝ ʠʟʣʠʰʥʠʡ ʧʨʦʛʨʝʚ ʟʜʘʥʠʷ ʩʦʣʥʝʯʥʳʤʠ ʣʫʯʘʤʠ ʫʤʝʥʴʰʘʶʪ ʦʩʦʙʳʝ ʤʘʪʝ-
ʨʠʘʣʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. 

ɺ ʈʦʩʩʠʠ ʪʘʢʞʝ ʝʩʪʴ ʧʨʠʤʝʨʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʵʥʝʨ-
ʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺʧʝʨʚʳʝ ʧʨʦʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʈʦʩʩʠʠ ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʨʠ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʝ ʜʦʤʘ ʚ ʤʢʨʥ. ʅʠʢʫʣʠʥʦ, ʛ. ʄʦʩʢʚʘ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ï ʩʦʟʜʘʪʴ ʠ ʥʘʯʘʪʴ ʨʝʘʣʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 
ʨʝʰʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʜʚʫʢʨʘʪʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʞʠʣʴʝ. 

ɺ ʭʦʜʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʝʧʣʦʟʘʱʠʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʳʝ 
ʤʘʪʝʨʠʘʣʳ, ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʪʝʧʣʦ ʛʨʫʥʪʘ ʠ ʫʜʘʣʷʝʤʦʛʦ ʚʝʥʪʠʣʷ-
ʮʠʦʥʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʙʦʨʦʚ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʚʝʢʪʦʨʳ (ʤʝʭʘʥʠʯʝʩʢʘʷ 
ʚʳʪʷʞʥʘʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʪʦʢʦʤ ʯʝʨʝʟ ʚʦʟʜʫʭʦʟʘʙʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ), ʯʪʦ ʧʦʟ-
ʚʦʣʠʣʦ ʥʘ ʧʦʨʷʜʢʘ 30% ʫʤʝʥʴʰʠʪʴ ʵʥʝʨʛʦʧʦʪʝʨʠ ʦʙʲʝʢʪʘ, ʘ ʵʢʦʥʦʤʠʷ ʵʥʝʨʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʘʟʦʚʳʤ 
ʜʦʤʦʤ ʩʦʩʪʘʚʠʣʘ 45 %. 

ɺ ʄʦʩʢʚʝ ʚ 2005 ʛʦʜʫ ʙʳʣ ʚʦʟʚʝʜʝʥ 18-ɻ ʪʘʞʥʳʡ ʞʠʣʦʡ ʜʦʤ ʩ ʤʦʥʦʣʠʪʥʳʤʠ ʦʛʨʘʞʜʘʶʱʠʤʠ ʢʦʥ-
ʩʪʨʫʢʮʠʷʤʠ, ʫʪʝʧʣʠʪʝʣʝʤ ʠ ʢʠʨʧʠʯʥʦʡ ʦʙʣʠʮʦʚʢʦʡ. ʆʢʦʥʥʳʝ ʧʨʦʝʤʳ ʟʘʧʦʣʥʝʥʳ ʜʚʫʭʢʘʤʝʨʥʳʤʠ ʩʪʝʢ-
ʣʦʧʘʢʝʪʘʤʠ ʚ ʤʝʪʘʣʣʦʧʣʘʩʪʠʢʦʚʳʭ ʧʝʨʝʧʣʝʪʘʭ. 

ʄʥʦʛʦʵʪʘʞʢʘ ʦʙʦʨʫʜʦʚʘʥʘ ʩʠʩʪʝʤʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʯʪʦ ʚʳʛʦʜʥʦ ʦʪʣʠʯʘʝʪ ʝʝ ʦʪ 
ʩʪʘʥʜʘʨʪʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʚʦʜʢʠ ʪʨʫʙ. 
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ʂʣʶʯʝʚʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʵʪʦʛʦ ʜʦʤʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʦʟʜʫʭʦʦʙʤʝʥ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟ ʢʘʞʜʦʡ ʢʚʘʨʪʠʨʳ ʥʘʨʫʞʫ. ɺ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʧʦʩʪʫʧʘʶʱʠʡ ʭʦʣʦʜ-
ʥʳʡ ʚʦʟʜʫʭ ʬʠʣʴʪʨʫʝʪʩʷ, ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʦʜʘʝʪʩʷ ʚ ʢʚʘʨʪʠʨʳ. ʕʪʦ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʵʢʦʥʦʤʠʶ ʪʝʧʣʦʧʦʪʨʝʙʣʝʥʠʷ; ʜʘʥʥʳʡ ʞʠʣʦʡ ʜʦʤ ʨʘʩʭʦʜʫʝʪ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʚʝʥʪʠʣʷʮʠʶ ʧʨʠ-
ʤʝʨʥʦ ʥʘ 43% ʤʝʥʴʰʝ ʪʝʧʣʘ. 

ɺʣʘʜʠʤʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʉʦʙʠʥʩʢ. 
ɺ ʢʦʥʮʝ 2012 ʛʦʜʘ ʟʜʝʩʴ ʙʳʣ ʧʦʩʪʨʦʝʥ ʪʨʝʭʵʪʘʞʥʳʡ ʜʦʤ ʥʘ 12 ʢʚʘʨʪʠʨ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 720 ʤĮ. 

ɿʜʘʥʠʝ ʦʩʥʘʱʝʥʦ ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ, ʪʝʧʣʦʚʳʤʠ ʥʘʩʦʩʘʤʠ ʠ ʜʚʫʤʷ ʛʘʟʦʚʳʤʠ ʢʦʪʣʘʤʠ. ʕʢʦʥʦʤʠʷ 
ʵʥʝʨʛʠʠ ʟʘ ʩʯʝʪ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ ʩʦʩʪʘʚʣʷʝʪ 40% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʜʦ-
ʤʦʤ. 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ, ʤʦʛʫʪ ʙʳʪ 
ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ (ʙʘʪʘʨʝʠ), ʪʝʧ-
ʣʦʚʳʝ ʥʘʩʦʩʳ, ʛʘʟʦʚʳʝ ʢʦʪʣʳ ʧʦʢʚʘʨʪʠʨʥʳʝ ʩʪʘʥʮʠʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʛʦʨʷʯʝʡ ʚʦʜʳ [4]. 

ɺ ʈʦʩʩʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʧʣʦʚʳʝ ʥʘʩʦʩʳ, 
ʩʠʩʪʝʤʳ ʨʝʢʫʧʝʨʘʮʠʠ ʚʦʟʜʫʭʘ, ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʜʘʪʯʠʢʠ ʜʚʠʞʝʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʝʧʣʦʚʳʝ 
ʧʫʥʢʪʳ, ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʠʟʦʣʷʮʠʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʣʘʤʧʳ, ʤʠʥʠ-ʊʕʎ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʠ [1]. 
ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʯʝʪʢʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʬʠʨʤ ʟʘʪʨʫʜʥʷʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʩʨʝʜʩʪʚ. ʇʨʝʜʧʨʠʷʪʠʝ-ʟʘʩʪʨʦʡʱʠʢ ʧʦʣʫʯʘʝʪ ʦʧʣʘʪʫ ʟʘ ʩʚʦʝ 
ʨʘʙʦʪʳ ʧʦʩʣʝ ʩʜʘʯʠ ʦʙʲʝʢʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ, ʪʦ ʝʩʪʴ ʧʦʩʣʝ ʧʨʦʜʘʞʠ ʢʚʘʨʪʠʨ. ʇʨʦʛʨʘʤʤʳ ʌʦʥʜʘ ɾʂʍ 
ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʬʝʜʝʨʘʣʴʥʦʝ ʠ ʨʝʛʠʦʥʘʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʚʣʘʩʪʝʡ. ʇʦʜʦʙʥʳʝ ʪʦʯʝʯʥʳʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʦʙ-
ʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ [5]. 

ɺʦ-ʚʪʦʨʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʭʚʘʪʢʘ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʜʦʩʪʘʚʢʠ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʝʥ-
ʥʳʝ ʠ ʬʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ. 

ʉʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ ʦʩʪʘʝʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʠ ʩʣʘʙʘʷ ʩʠʩʪʝʤʘ ʩʪʠ-
ʤʫʣʠʨʦʚʘʥʠʷ. ɼʝʡʩʪʚʫʶʱʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʥʦʨʤʳ ʥʝ ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʶʪ ʩʦʚʨʝʤʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʘ ʤʝʭʘʥʠʟʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʪʘʢʠʝ ʢʘʢ ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʠʣʠ 
ʥʘʣʦʛʦʚʳʝ ʧʨʝʬʝʨʝʥʮʠʠ, ʯʘʩʪʦ ʦʛʨʘʥʠʯʝʥʳ ʠʣʠ ʩʣʦʞʥʳ ʚ ʧʨʠʤʝʥʝʥʠʠ. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʩʠʩʪʝʤʳ ʩʝʨ-
ʪʠʬʠʢʘʮʠʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʜʦʚʝʨʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʠʥʚʝʩʪʦʨʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʱʫʱʘʝʪʩʷ ʜʝʬʠʮʠʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʦʝʢʪʠʨʦʚʘʪʴ, ʩʪʨʦʠʪʴ 
ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʟʜʘʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ 
ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʦʙʲʝʢʪʘ ʤʝʰʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝ-
ʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʠʩʪʝʤʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 
ʦʙʨʘʟʦʚʘʥʠʷ. 

ɺ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʝʛʦʜʥʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚʩʝ ʙʦʣʝʝ ʯʘʩʪʦʝ ʚʥʝʜʨʝʥʠʝ ʠ ʧʦʧʫʣʷʨʠʟʘʮʠʶ 
ʚʳʩʦʪʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʩʠʣʝʥʠʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʟʥʘʯʠʤʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʛʦʩʫʜʘʨʩʪʚʘʭ. ʀʤʝʷ 
ʚʦ ʚʥʠʤʘʥʠʠ ʪʝ ʤʘʩʰʪʘʙʥʳʝ ʧʨʦʝʢʪʳ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʘ ʪʘʢʞʝ 
ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʦʡ ʠʤʠ ʵʥʝʨʛʠʠ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʠʥʮʠʧʦʚ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʷʚʣʷʝʪ-
ʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ǭǠǦǭǯ ǰǲǸǤǰǱǡǲǽǸǧǴ ǫǤǱǭǣǭǡ 
ǲǰǧǪǤǬǧǾ ǰǱǯǭǧǱǤǪǻǬǺǴ ǩǭǬǰǱǯǲǩǵǧǨ 

ǮȍȐȊȒȔȍȁ ǳȇȊȇȎȎ ǫȇȔǿȈȊȍȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦʙ ʦʩʥʦʚʥʦʤ ʩʧʦʩʦʙʝ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʜʨʫʛʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ - ʫʩʠʣʝʥʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
ʛʣʘʚʥʳʝ ʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʨʝʜʧʦʩʳʣʢʠ ʧʦʪʨʝʙʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʤʝ-
ʨʦʧʨʠʷʪʠʷ ʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʩʣʦʞʥʦʩʪʠ ʧʨʦʮʝʩʩʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ, ʘ 
ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʪʝʭʥʠʯʝʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʬʠʟʠʯʝ-
ʩʢʠʡ ʠ ʤʦʨʘʣʴʥʳʡ ʠʟʥʦʩ, ʨʘʟʛʨʫʞʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. 
 

OVERVIEW OF EXISTING REINFORCEMENT METHODS FOR BUILDING STRUCTURES 
 

Poslukhov Philip Mikhailovich  
 

Abstract: The article describes the main way to increase the load-bearing capacity and other characteristics 
of the reconstructed elements of building structures - reinforcement. The main and most important prerequi-
sites for the needs of this technical measure have been analyzed and the main difficulties of the process have 
been identified. Traditional approaches as well as promising technologies are analyzed.  
Key words: reinforcement of structures, bearing capacity, technical inspections, physical and moral wear, un-
loading structures. 

 
ʋʩʠʣʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘʟʳʚʘʶʪ ʪʘʢʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʵʣʝ-
ʤʝʥʪʦʚ. ʇʦʪʨʝʙʥʦʩʪʴ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʦʧʨʘʚʜʘʥʘ ʦʙʥʦʚʣʝʥʠʝʤ ʦʙʣʠʢʘ ʛʦʨʦʜʦʚ, ʥʘʟʥʘʯʝʥʠʝʤ ʟʜʘʥʠʡ 
ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʩʝʡʩʤʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʨʘʡʦʥʘʭ. ʇʨʝʜʧʦʩʳʣʢʠ ʫʩʠʣʝʥʠʷ ʚʝʩʴʤʘ ʨʘʟʥʦ-
ʦʙʨʘʟʥʳ: ʦʪ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʟʜʘʥʠʷ ʜʦ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʤʦʨʘʣʴʥʦʛʦ ʠʟʥʦʩʘ 
ʢʦʥʩʪʨʫʢʮʠʡ. ʊʘʢ ʞʝ ʫʩʠʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʚ ʩʣʫʯʘʝ ʜʦʧʫʱʝʥʠʠ ʦʰʠʙʦʢ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 
ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʦʥʪʘʞʘ ʠ çʨʘʙʦʪʳè ʢʦʥʩʪʨʫʢʮʠʠ. 

ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʦʙʨʝʤʝʥʝʥʳ ʥʝʢʦʪʦʨʳʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʠʟʥʘ-
ʯʘʣʴʥʦ ʩʪʘʚʷʪ ʠʥʞʝʥʝʨʦʚ ʚ ʩʣʦʞʥʳʝ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʪʫʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ: 

1. ʋʩʠʣʝʥʠʶ ʧʦʜʣʝʞʘʪ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʩʢʦʥʘʣʴʥʦ ʦʮʝ-
ʥʠʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺʝʟʜʝ ʠʤʝʝʪ ʤʝʩʪʦ ʙʳʪʴ ʦʙʦʙʱʝʥʠʝ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʝʩʴʤʘ ʪʨʫʜʦ-
ʝʤʢʠʭ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʳʭ ʨʘʩʯʝʪʦʚ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢ ʷʚʣʷʝʪʩʷ ʘʨʭʠʚʥʘʷ ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʚʠʟʫʘʣʴʥʦʛʦ ʠ ʚʠʟʫʘʣʴʥʦ-
ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ.  

2. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʝʩʴ ʦʙʲʝʤ ʟʜʘʥʠʷ.  
3. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʩʠʣʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʫʯʝʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʧʨʦʝʢʪ ʥʦʩʠʪ ʥʝʪʠ-

ʧʦʚʦʡ ʭʘʨʘʢʪʝʨ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪʩʷ ʩʧʝʮʠʘʣʠʩʪʳ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ.  
4. ʇʨʠ ʫʩʠʣʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ, ʨʘʙʦʪʘ ʧʨʦʭʦʜʠʪ ʚ ʩʪʝʩʥʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟ-ʟʘ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʦʩʪʘʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʘʛʥʦʩʪʠʢʘ ʢʦʥʩʪʨʫʢʮʠʡ ʧʝʨʝʜ ʫʩʠʣʝʥʠʝʤ ʷʚʣʷʶʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤʠ 
ʵʪʘʧʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʫʩʧʝʰʥʦʩʪʴ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʫʩʠʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴ-
ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʱʘʪʝʣʴʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʟʜʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞ-
ʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʙʱʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʷ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝ-
ʙʷ ʠʟʫʯʝʥʠʝ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʚʠʟʫʘʣʴʥʳʡ ʦʩʤʦʪʨ, ʧʨʠʤʝʥʝʥʠʝ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʢʦʥ-
ʪʨʦʣʷ, ʪʘʢʠʭ ʢʘʢ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠʣʠ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʪʦʤʦʛʨʘʬʠʷ, ʘ ʪʘʢʞʝ ʣʘʙʦʨʘʪʦʨʥʳʝ 
ʠʩʧʳʪʘʥʠʷ ʦʙʨʘʟʮʦʚ ʤʘʪʝʨʠʘʣʦʚ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ 
ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʡ ʠ ʵʬʬʝʢʪʠʚʥʳʡ ʧʣʘʥ ʠʭ ʫʩʠʣʝʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʠ ʧʨʠʥʮʠʧʳ ʫʩʠʣʝʥʠʷ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʷʜ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦ-
ʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʨʝʜʠ ʥʠʭ: 

1. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʥʘʨʘʱʠʚʘʥʠʝ) 
2. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ 
3. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ 
4. ʋʩʠʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
5. ʋʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ 
ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʤʝʪʦʜ ʧʦʜʨʦʙʥʝʝ. 
1. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʩʝʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ (ʥʘʨʘʱʠʚʘʥʠʝ) 
ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʩʝʯʝʥʠʶ ʵʣʝʤʝʥʪʘ, ʪʝʤ ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʧʣʦ-
ʱʘʜʴ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʅʘʨʘʱʠʚʘʥʠʝ ʙʝʪʦʥʦʤ (ʞʝʣʝʟʦʙʝʪʦʥʦʤ): 

½ ʆʙʝʪʦʥʠʨʦʚʘʥʠʝ: ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ, ʙʘʣʦʢ, ʬʫʥʜʘʤʝʥʪʦʚ. ɺʦʢʨʫʛ ʩʫʱʝʩʪʚʫ-
ʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ʩʦʟʜʘʝʪʩʷ ʦʧʘʣʫʙʢʘ, ʠ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʧʦʣʥʷʝʪʩʷ ʙʝʪʦʥʦʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʚʤʝʩʪ-
ʥʦʡ ʨʘʙʦʪʳ ʩʪʘʨʦʛʦ ʠ ʥʦʚʦʛʦ ʙʝʪʦʥʘ ʯʘʩʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ, ʢʦʪʦʨʘʷ ʘʥʢʝʨʫ-
ʝʪʩʷ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

½ ʋʩʪʨʦʡʩʪʚʦ ʨʫʙʘʰʝʢ (ʦʙʦʣʦʯʝʢ): ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ ʠ ʩʪʝʥ. ʉʦʟʜʘ-
ʝʪʩʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʦʙʦʣʦʯʢʘ ʚʦʢʨʫʛ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʯʘʩʪʴ ʥʘʛʨʫʟʢʠ 
ʠ ʧʦʚʳʰʘʝʪ ʞʝʩʪʢʦʩʪʴ. 

½ ʅʘʙʨʳʟʛ-ʙʝʪʦʥ (ʪʦʨʢʨʝʪ-ʙʝʪʦʥ): ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʥʘʥʦʩʠʪʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʪʦʥʢʠʝ, ʥʦ ʧʨʦʯʥʳʝ ʩʣʦʠ, ʫʣʫʯʰʘʷ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙ-
ʥʦʩʪʴ ʠ ʟʘʱʠʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʏʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʪʝʥ, ʩʚʦʜʦʚ, ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʅʘʨʘʱʠʚʘʥʠʝ ʩʪʘʣʴʶ: 

½ ʋʩʪʨʦʡʩʪʚʦ ʩʪʘʣʴʥʳʭ ʦʙʦʡʤ (ʨʫʙʘʰʝʢ): ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ, ʙʘʣʦʢ. ʉʪʘʣʴʥʳʝ 
ʣʠʩʪʳ ʠʣʠ ʧʨʦʬʠʣʠ (ʫʛʦʣʢʠ, ʰʚʝʣʣʝʨʳ) ʢʨʝʧʷʪʩʷ ʢ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʵʣʝʤʝʥʪʫ, ʦʙʨʘʟʫʷ ʟʘʤʢʥʫʪʳʡ ʢʦʥ-
ʪʫʨ. ʇʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʩʪʘʣʴʶ ʠ ʙʝʪʦʥʦʤ ʤʦʞʝʪ ʟʘʧʦʣʥʷʪʴʩʷ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʠʣʠ ʧʦʣʠʤʝʨ-
ʥʳʤ ʩʦʩʪʘʚʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʣʦʪʥʦʛʦ ʢʦʥʪʘʢʪʘ. 

½ ʇʨʠʚʘʨʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʪʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʩʪʘʣʴʥʳʤ ʠʣʠ ʞʝʣʝʟʦʙʝ-
ʪʦʥʥʳʤ ʙʘʣʢʘʤ, ʬʝʨʤʘʤ ʧʨʠʚʘʨʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʩʪʳ, ʫʛʦʣʢʠ, ʰʚʝʣʣʝʨʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʠʭ 
ʩʝʯʝʥʠʷ ʠ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ. 

2. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʩʠʣʠʡ 
ʄʝʪʦʜ ʫʩʠʣʝʥʠʷ ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ 

ʜʨʫʛʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʮʝʣʦʤ (ʞʝʩʪʢʦʩʪʴ, ʫʩʪʦʡʯʠʚʦʩʪʴ) ʟʘ ʩʯʝʪ ʨʘʮʠ-
ʦʥʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʠʭ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʫʩʠʣʝʥʠʷ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʦʛʨʫʟʢʝ ʦʪ-
ʜʝʣʴʥʳʭ ʫʟʣʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʤʝʩʪʥʦʛʦ ʫʩʠʣʝʥʠʷ. 

ʋʩʪʨʦʡʩʪʚʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨ: ʧʦʜʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʣʦʥʥ, ʩʪʝʥ, ʙʘʣʦʢ ʧʦʜ ʧʨʦʛʠ-
ʙʘʶʱʠʝʩʷ ʠʣʠ ʧʝʨʝʛʨʫʞʝʥʥʳʝ ʵʣʝʤʝʥʪʳ.  

ʋʩʪʘʥʦʚʢʘ ʧʦʜʢʦʩʦʚ, ʨʘʩʢʦʩʦʚ, ʩʚʷʟʝʡ: ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʞʝʩʪʢʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ, 
ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ.  

ʀʟʤʝʥʝʥʠʝ ʩʪʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ: ʧʨʝʚʨʘʱʝʥʠʝ ʨʘʟʨʝʟʥʦʡ ʙʘʣʢʠ ʚ ʥʝʨʘʟʨʝʟʥʫʶ ʧʫʪʝʤ ʫʩʪʨʦʡʩʪʚʘ ʞʝʩʪ-
ʢʠʭ ʫʟʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ ʠ ʩʥʠʟʠʪʴ ʠʭ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ.  
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ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ: ʚʚʝʜʝʥʠʝ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʪʠʚʦʧʦ-
ʣʦʞʥʳʭ ʧʦ ʟʥʘʢʫ ʪʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʦʢ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʩ 
ʧʦʤʦʱʴʶ ʚʳʩʦʢʦʧʨʦʯʥʦʡ ʘʨʤʘʪʫʨʳ (ʢʘʥʘʪʦʚ, ʩʪʝʨʞʥʝʡ), ʥʘʪʷʛʠʚʘʝʤʦʡ ʜʦ ʠʣʠ ʧʦʩʣʝ ʙʝʪʦʥʠʨʦʚʘʥʠʷ, 
ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʠʭ ʩʪʘʣʴʥʳʭ ʪʷʛ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʨʝʱʠʥʦ-
ʩʪʦʡʢʦʩʪʴ ʠ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʫʩʠʣʝʥʠʷ: 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʚʩʝʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʘ ʥʝ ʠʭ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ; 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʫʩʠʣʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ; 

½ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʩʪʘʪʦʯʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ 
ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʪʠʧʦʚ ʫʩʠʣʝʥʠʷ (ʥʘ ʩʚʘʨʢʝ, ʙʦʣʪʘʭ) ʟʘʪʨʫʜʥʝʥʦ; 

½ ʧʨʦʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʫʩʠʣʝʥʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ, ʥʝʙʦʣʴʰʦʡ ʨʘʩ-
ʭʦʜ ʤʝʪʘʣʣʘ. 

3. ʋʩʠʣʝʥʠʝ ʧʫʪʝʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ 
ʀʥʲʝʢʪʠʨʦʚʘʥʠʝ ʠʣʠ ʠʥʲʝʮʠʨʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʨʝʤʦʥʪʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʥʘʧʨʘʚ-

ʣʝʥʦ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʜʘʯʠ ʤʠʢʨʦʮʝʤʝʥʪʦʚ ʠ ʩʚʝʨʭʪʝʢʫʯʠʭ ʩʤʦ-
ʣʷʥʠʩʪʳʭ ʩʦʩʪʘʚʦʚ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʷʟʢʦʩʪʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ [3]. 

½ ʤʝʪʦʜ ʠʥʲʝʢʪʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʴ ʵʢʩʧʣʫʘʪʘ-
ʮʠʦʥʥʳʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʙʝʪʦʥʥʳʭ, ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ, ʢʠʨʧʠʯʥʳʭ ʠ ʢʘʤʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʷ ʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ; 

½ ʠʥʲʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʫʩʠʣʝʥʠʷ ʧʦʯʚʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʧʦʜʲʝʤʘ ʬʫʥʜʘʤʝʥʪʘ. 

ʊʝʭʥʦʣʦʛʠʷ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: 

½ ʧʨʦʮʝʩʩ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʟʘʧʦʣʥʝʥʠʷ ʰʚʦʚ, ʚʩʝʭ ʧʫʩʪʦʪ ʠ ʜʝʬʝʢʪʦʚ ʩʧʝʮʠʘʣʴ-
ʥʳʤ ʩʦʩʪʘʚʦʤ; 

½ ʨʘʩʪʚʦʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʢʫʯʝʩʪʠ ʠ ʥʠʟʢʠʤʠ ʚʷʞʫʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʨʘʩ-
ʪʝʢʘʶʪʩʷ ʧʦ (ʚ) ʧʦʚʨʝʞʜʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʚʷʟʳʚʘʷ ʠ ʛʝʨʤʝʪʠʟʠʨʫʷ ʚʩʝ ʪʨʝʱʠʥʳ, ʯʪʦ ʜʝʣʘʝʪ ʢʠʨʧʠʯ-
ʥʫʶ ʠʣʠ ʙʫʪʦʚʫʶ ʢʣʘʜʢʫ, ʙʝʪʦʥ ʠ ʬʫʥʜʘʤʝʥʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʯʥʝʝ; 

½ ʪʝʭʥʦʣʦʛʠʷ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ï ʥʦʚʳʡ ʧʦʜʭʦʜ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʥʦ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʚʳʩʦʢʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʩʪʦʠʤʦʩʪʠ, ʢʨʘʡʥʝ ʚʦʩʪʨʝʙʦʚʘʥʘ. 

ʅʝʢʦʪʦʨʳʝ ʧʣʶʩʳ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʥʲʝʢʪʠʨʦʚʘʥʠʝʤ: 

½ ʫʩʪʨʘʥʝʥʠʝ ʪʨʝʱʠʥ, ʧʫʩʪʦʪ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ ʩʧʝʮʠʘʣʴʥʳʤʠ ʨʝʤʦʥʪʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʧʦʜ 
ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ. ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʧʨʦʯʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝ-
ʯʠʪʴ ʠʭ ʛʠʜʨʦʠʟʦʣʷʮʠʶ.  

½ ʤʠʥʠʤʘʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ð ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪʩʷ ʙʝʟ ʜʝʤʦʥʪʘʞʘ, ʯʪʦ ʦʩʦ-
ʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʠʩʪʦʨʠʯʝʩʢʠʭ ʟʜʘʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʜʦʩʪʫʧʦʤ.  

½ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ð ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʩʪʘʚʳ ʫʩʪʦʡʯʠʚʳ ʢ ʚʣʘʛʝ, ʭʠʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ 
ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʧʝʨʝʧʘʜʘʤ.  

½ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ð ʧʨʦʮʝʩʩ ʠʥʲʝʢʪʠʨʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪ ʤʝʥʴʰʝ ʚʨʝʤʝʥʠ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʫʩʠʣʝʥʠʷ.  

½ ʚʦʟʤʦʞʥʦʩʪʴ ʣʦʢʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ð ʤʦʞʥʦ ʨʝʤʦʥʪʠʨʦʚʘʪʴ ʟʦʥʳ ʩ ʪʨʝʱʠʥʘʤʠ ʠʣʠ ʰʚʘ-
ʤʠ, ʥʝ ʥʘʨʫʰʘʷ ʮʝʣʦʩʪʥʦʩʪʠ ʦʩʪʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ.  

½ ʨʝʰʝʥʠʝ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ ð ʥʘʧʨʠʤʝʨ, ʠʥʲʝʢʪʠʨʦʚʘʥʠʝ ʧʦʤʦʛʘʝʪ ʦʩʪʘʥʦʚʠʪʴ ʥʘʧʦʨʥʳʝ 
ʪʝʯʠ (ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ ʧʦʣʠʫʨʝʪʘʥʦʚʳʝ ʩʦʩʪʘʚʳ, ʨʘʩʰʠʨʷʶʱʠʝʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦ-
ʜʦʡ) ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʰʚʦʚ ʩ ʧʦʤʦʱʴʶ ʵʣʘʩʪʠʯʥʳʭ ʘʢʨʠʣʘʪʥʳʭ ʛʝʣʝʡ.  

4. ʋʩʠʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʋʩʠʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ð ʵʪʦ ʧʨʦʮʝʩʩ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʬʠʙʨʦʘʨʤʠʨʦʚʘʥʥʳʝ ʧʦʣʠ-
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ʤʝʨʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʘʨʤʠʨʦʚʘʥʥʦʡ ʦʩʥʦʚʳ (ʩʪʝʢʣʷʥʥʦʝ, ʘʨʘʤʠʜʥʦʝ, ʫʛʣʝʨʦʜʥʦʝ, ʙʘʟʘʣʴʪʦʚʦʝ ʚʦʣʦʢʥʦ) 
ʠ ʩʚʷʟʫʶʱʝʛʦ ʥʘʧʦʣʥʠʪʝʣʷ (ʥʘʧʨʠʤʝʨ, ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ) [4]. 

ʅʘʢʣʝʠʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʣʘʤʝʣʝʡ ʠʣʠ ʪʢʘʥʝʡ:  
ʊʦʥʢʠʝ ʧʦʣʦʩʳ (ʣʘʤʝʣʠ) ʠʣʠ ʛʠʙʢʠʝ ʪʢʘʥʠ ʠʟ ʢʦʤʧʦʟʠʪʥʳʭ ʚʦʣʦʢʦʥ ʥʘʢʣʝʠʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʥʘ ʠʟʛʠʙ ʠ ʩʜʚʠʛ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʠʭ ʞʝʩʪʢʦʩʪʴ ʠ 
ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʄʝʪʦʜ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʜʣʷ ʫʩʠʣʝʥʠʷ ʙʘʣʦʢ, ʧʣʠʪ, ʢʦʣʦʥʥ, ʩʪʝʥ ʠ ʤʦʩʪʦʚʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ. ʆʥ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʛʘʙʘʨʠʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʙʝʟ 
ʦʩʪʘʥʦʚʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ. 

ʆʙʤʦʪʢʘ ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ:  
ɼʣʷ ʫʩʠʣʝʥʠʷ ʢʦʣʦʥʥ, ʜʳʤʦʚʳʭ ʪʨʫʙ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʞʘʪʠʝ, ʧʨʠʤʝʥʷʝʪʩʷ 

ʦʙʤʦʪʢʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʤʧʦʟʠʪʥʳʤʠ ʪʢʘʥʷʤʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʵʬʬʝʢʪ "ʦʙʦʡʤʳ", ʧʦʚʳʰʘʷ ʧʨʦʯʥʦʩʪʴ 
ʙʝʪʦʥʘ ʥʘ ʩʞʘʪʠʝ ʠ ʝʛʦ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ. 

ɺʢʣʝʠʚʘʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʩʪʝʨʞʥʝʡ:  
ʂʦʤʧʦʟʠʪʥʳʝ ʩʪʝʨʞʥʠ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʝʝʥʳ ʚ ʧʨʦʧʠʣʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʙʝʪʦʥʝ, ʜʣʷ ʫʩʠʣʝʥʠʷ ʥʘ 

ʠʟʛʠʙ ʠʣʠ ʩʜʚʠʛ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʤʦʥʪʘ ʪʨʝʱʠʥ. 
5. ʋʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ 
ʕʪʦ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʧʦ ʧʨʠʯʠʥʝ ʫʥʠʢʘʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ. ʅʘ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ - ʢʘʯʝʩʪʚʦ ʛʨʫʥʪʘ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺʩʣʝʜ-
ʩʪʚʠʝ ʯʝʛʦ ʧʨʦʝʢʪʳ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʠʤʝʶʪ ʪʠʧʦʚʳʭ ʨʝʰʝʥʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 
ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʝʚ ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʩʪʨʦʠʪʝʣʝʡ ʠ ʤʦʛʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦ ʜʚʫʤ 
ʥʘʧʨʘʚʣʝʥʠʷʤ ï ʩʦ ʩʪʦʨʦʥʳ ʛʨʫʥʪʦʚ ʠ ʩʦ ʩʪʦʨʦʥʳ ʬʫʥʜʘʤʝʥʪʦʚ [5]. 

ʄʝʪʦʜʳ ʫʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ: 

½ ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ 

½ ʋʩʪʨʦʡʩʪʚʦ ʩʚʘʡ 

½ ʀʥʲʝʢʪʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚ 

½ ʋʩʪʨʦʡʩʪʚʦ ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ 
1. ʋʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʜʦʰʚʳ ʬʫʥʜʘʤʝʥʪʘ:  
ʈʘʩʰʠʨʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʬʫʥʜʘʤʝʥʪʘ ʧʫʪʝʤ ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʙʝʪʦʥʥʳʭ ʠʣʠ ʞʝ-

ʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʝʤʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʘʚʣʝʥʠʝ ʥʘ ʛʨʫʥʪ ʠ ʧʨʝʜʦʪ-
ʚʨʘʪʠʪʴ ʜʘʣʴʥʝʡʰʠʝ ʦʩʘʜʢʠ.  

2. ʋʩʪʨʦʡʩʪʚʦ ʩʚʘʡ:  
ɿʘʙʠʚʢʘ ʠʣʠ ʙʫʨʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʘʡ (ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʭ, ʚʠʥʪʦʚʳʭ, ʤʠʢʨʦʩʚʘʡ) ʧʦʜ ʩʫʱʝ-

ʩʪʚʫʶʱʠʡ ʬʫʥʜʘʤʝʥʪ ʠʣʠ ʨʷʜʦʤ ʩ ʥʠʤ. ʉʚʘʠ ʧʝʨʝʜʘʶʪ ʥʘʛʨʫʟʢʫ ʥʘ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʩʣʦʠ ʛʨʫʥʪʘ, ʟʥʘʯʠ-
ʪʝʣʴʥʦ ʧʦʚʳʰʘʷ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ [5].  

3. ʀʥʲʝʢʪʠʨʦʚʘʥʠʝ ʛʨʫʥʪʦʚ:  
ɺʚʝʜʝʥʠʝ ʚ ʛʨʫʥʪ ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ (ʮʝʤʝʥʪʥʳʭ, ʩʠʣʠʢʘʪʥʳʭ, ʧʦʣʠʤʝʨ-

ʥʳʭ), ʢʦʪʦʨʳʝ ʫʧʣʦʪʥʷʶʪ ʠ ʫʢʨʝʧʣʷʶʪ ʛʨʫʥʪ, ʧʦʚʳʰʘʷ ʝʛʦ ʥʝʩʫʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʥʠʞʘʷ ʚʦʜʦʧʨʦʥʠ-
ʮʘʝʤʦʩʪʴ.  

4. ʋʩʪʨʦʡʩʪʚʦ ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ:  
ʇʝʨʝʜʘʯʘ ʯʘʩʪʠ ʥʘʛʨʫʟʢʠ ʦʪ ʩʪʝʥ ʠʣʠ ʢʦʣʦʥʥ ʥʘ ʥʦʚʳʝ, ʙʦʣʝʝ ʤʦʱʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʠʣʠ ʩʚʘʠ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʛʨʫʞʘʶʱʠʭ ʙʘʣʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʩʫʱʝʩʪʚʫʶʱʠʤ ʬʫʥʜʘʤʝʥʪʦʤ. 
ʄʝʪʦʜʳ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ, ʧʨʝʜʣʘʛʘʷ ʠʥʞʝʥʝʨʘʤ ʚʩʝ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʵʢʦʥʦʤʠʯʥʳʝ ʨʝʰʝʥʠʷ. ʆʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʩʝʯʝ-
ʥʠʷ, ʜʦ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 
ʥʘʧʨʷʞʝʥʠʷ, ʢʘʞʜʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ 
ʛʨʘʤʦʪʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʫʩʠʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 
ʥʘʜʝʞʥʦʩʪʴ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʨʦʜʣʝʚʘʷ ʩʨʦʢ ʠʭ ʩʣʫʞʙʳ ʠ ʦʙʝʩʧʝ-
ʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 
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ǧǰǱǭǯǧǾ ǯǟǦǡǧǱǧǾ ǱǯǟǬǰǮǭǯǱǬǭǨ 
ǧǬǳǯǟǰǱǯǲǩǱǲǯǺ ǯǭǰǰǧǨǰǩǭǨ ǧǫǮǤǯǧǧ 
ǣǭ ǰǤǯǤǣǧǬǺ VGV ǡǤǩǟ 

ǫȍȐȍȊȍȁ ǟȊȄȉȐǿȌȃȏ ǯȒȐȊǿȌȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ; ʠʩʪʦʨʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʵʚʦʣʶʮʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʦʪ ʜʦ-
ʧʝʪʨʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ ʜʦ ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘ. ɸʚʪʦʨ ʘʥʘʣʠʟʠʨʫʝʪ ʨʘʟʚʠʪʠʝ ʩʫʭʦʧʫʪʥʳʭ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ, 
ʚʳʜʝʣʷʷ ʥʝʫʜʘʯʥʳʝ ʧʨʦʝʢʪʳ XVIII ʚʝʢʘ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʩ ʙʨʝʚʝʥʯʘʪʳʤ ʧʦʢʨʳʪʠʝʤ, ʨʘʩʰʠʨʝʥʠʝ 
ʄʦʩʢʦʚʩʢʦ-ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ ʪʨʘʢʪʘ) ʠ ʢʘʨʜʠʥʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʅʠʢʦʣʘʝ I, ʢʦʛʜʘ ʥʘʯʘʣʦʩʴ ʘʢ-
ʪʠʚʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ ʧʦ ʝʚʨʦʧʝʡʩʢʠʤ ʩʪʘʥʜʘʨʪʘʤ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʵʚʦ-
ʣʶʮʠʠ ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʳ: ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʷʤʩʢʦʡ ʛʦʥʴʙʳ, ʟʘʠʤʩʪʚʦʚʘʥʥʦʡ ʫ ʤʦʥʛʦʣʦʚ, ʜʦ ʩʦʟʜʘʥʠʷ 
ʨʝʛʫʣʷʨʥʦʡ çʥʝʤʝʮʢʦʡè ʧʦʯʪʳ ʚ XVII ʚ. ʠ ʝʸ ʧʦʩʣʝʜʫʶʱʝʡ ʫʥʠʬʠʢʘʮʠʠ ʚ XVIIIïXIX ʚʚ. ʈʘʩʩʤʦʪʨʝʥʳ 
ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʧʦʯʪʦʚʳʭ ʩʪʘʥʮʠʡ, ʩʠʩʪʝʤʘ ʧʦʜʦʨʦʞʥʳʭ ʛʨʘʤʦʪ, ʪʘʨʠʬʳ ʠ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʚʠʞʝʥʠʷ. 
ʇʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʪʦʚʦʛʦ ʚʝʜʦʤʩʪʚʘ ʠ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʘʣʠ ʚʘʞʥʳʤʠ ʬʘʢ-
ʪʦʨʘʤʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʤʧʝʨʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʷʤʩʢʘʷ ʛʦʥʴʙʘ, ʧʦʯʪʘ, ʜʦʨʦʛʘ, ʧʦʜʦʨʦʞʥʳʝ ʛʨʘʤʦʪʳ, 
ʰʦʩʩʝ, ʧʦʯʪʦʚʘʷ ʩʪʘʥʮʠʷ. 
 

THE HISTORY OF THE DEVELOPMENT OF THE TRANSPORT INFRASTRUCTURE OF THE RUSSIAN 
EMPIRE UNTIL THE MIDDLE OF THE 19TH CENTURY 

 
Mosolov Aleksandr Ruslanovich 

 
Abstract: The article is devoted to the evolution of the transport infrastructure of the Russian Empire from pre-
Petrine times to the middle of the 19th century. The author analyzes the development of land communications, 
highlighting the unsuccessful projects of the XVIII century (the construction of roads with a log surface, the 
expansion of the Moscow-Arkhangelsk highway) and the cardinal transformations under Nicholas I, when the 
active construction of highways according to European standards began. Special attention is paid to the evolu-
tion of the postal service: from the traditional Yamskaya chase, borrowed from the Mongols, to the creation of 
regular "German" mail in the 17th century. and its subsequent unification in the XVIIIïXIX centuries. The prin-
ciples of operation of postal stations, the system of travel certificates, tariffs and speed of movement are con-
sidered. It is shown that the reform of the post office and road construction have become important factors in 
the modernization of the empire. 
Keywords: transport infrastructure, Yamskaya gonba, post office, road, travel documents, highway, postal 
station. 

 
ʇʝʨʚʳʝ, ʚʦ ʤʥʦʛʦʤ ʟʘʯʘʪʦʯʥʳʝ ʤʝʨʳ ʧʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʫ ʜʦʨʦʛ ʚ ʈʦʩʩʠʠ ʧʨʝʜʧʨʠʥʷʣ ʇʝʪʨ 1 [1, 

c.77]. ɼʦ ʵʪʦʛʦ ʢʘʢʠʭ-ʣʠʙʦ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʥʘʨʫʞʠʪʴ ʜʦ-
ʚʦʣʴʥʦ ʩʣʦʞʥʦ. (ʪʘʢʠʝ ʷʚʣʝʥʠʷ, ʢʘʢ ʤʦʱʝʥʠʝ ʫʣʠʮ ʚ ʛʦʨʦʜʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʅʦʚʛʦʨʦʜʝ, ʥʘʭʦʜʷʪʩʷ ʟʘ ʨʘʤ-
ʢʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʘ ʦ ʤʝʨʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʷʤʩʢʦʡ ʛʦʥʴʙʳ ʨʝʯʴ ʧʦʡʜʝʪ ʚ ʦʪʜʝʣʴʥʦʡ ʛʣʘʚʝ). 
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ʅʘʧʨʠʤʝʨ, ʧʨʠ ʇʝʪʨʝ 1 ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʰʠʨʠʥʘ ʄʦʩʢʦʚʩʢʦ-ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ ʪʨʘʢʪʘ ʜʦʣʞʥʘ 
ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 20-ʪʠ ʩʘʞʝʥʝʡ ʠ 3-ʭ ʘʨʰʠʥ (41 ʤ) [1, c.77]. ʅʘʯʘʣʘʩʴ ʜʘʞʝ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ 
ʧʨʦʝʢʪʘ, ʦʜʥʘʢʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʳ ʦʢʘʟʘʣʠʩʴ ʦʯʝʥʴ ʩʢʨʦʤʥʳʤʠ. ʇʨʦʣʦʞʠʪʴ ʜʦʨʦʛʫ ʪʘʢʦʡ ʰʠʨʠʥʳ ʫʜʘʣʦʩʴ 
ʪʦʣʴʢʦ ʦʪ ʄʦʩʢʚʳ ʜʦ ʊʨʦʠʮʝ-ʉʝʨʛʠʝʚʘ ʤʦʥʘʩʪʳʨʷ (ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 7% ʧʫʪʠ ʠʟ ʄʦʩʢʚʳ ʚ ɸʨ-
ʭʘʥʛʝʣʴʩʢ). 

ʊʘʢʞʝ ʧʨʠ ʇʝʪʨʝ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴ ʜʦʨʦʛʠ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ: ʥʘ ʟʝʤʣʶ ʢʣʘʣʠ ʙʨʝʚʥʘ, ʩʢʨʝʧ-
ʣʝʥʥʳʝ ʛʣʠʥʦʡ. ʅʝʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʦʥʠ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʦ ʛʥʠʣʠ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʜʦʨʦʛʠ ʙʳʩʪʨʦ 
ʩʪʘʥʦʚʠʣʠʩʴ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ.  

ʇʨʠ ɸʥʥʝ ʀʦʘʥʥʦʚʥʝ, ʚ 1733 ʙʳʣʠ ʠʟʜʘʥʳ ʧʨʘʚʠʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ: ʠʭ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʤʦ-
ʩʪʠʪʴ ʬʘʰʠʥʘʤʠ (ʩʚʷʟʢʘʤʠ ʭʚʦʨʦʩʪʘ) ʠ ʙʨʝʚʥʘʤʠ. ɹʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʨʦʣʦʞʠʪʴ ʜʦʨʦʛʫ ʦʪ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʜʦ ʄʦʩʢʚʳ ʯʝʨʝʟ ʅʦʚʛʦʨʦʜ. ʉʪʨʦʠʣʠ ʝʸ ʩʦʣʜʘʪʳ, ʠ ʟʘ 10 ʣʝʪ ʙʳʣʦ ʧʨʦʣʦʞʝʥʦ ʪʦʣʴʢʦ 
125 ʚʝʨʩʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʨʦʝʢʪ ʙʳʣ ʥʝʥʘʤʥʦʛʦ ʫʩʧʝʰʥʝʝ, ʯʝʤ ʨʘʙʦʪʳ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʜʦʨʦ-
ʛʠ ʄʦʩʢʚʘ ï ɸʨʭʘʥʛʝʣʴʩʢ.  

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʢʘʢʠʭ-ʣʠʙʦ ʫʩʧʝʭʦʚ ʚ ʨʘʟʚʠʪʠʠ ʩʫʭʦʧʫʪʥʳʭ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʜʦ XIX ʚʝʢʘ ʥʘʡʪʠ 
ʩʣʦʞʥʦ. ɼʦʨʦʛʠ ʦʩʪʘʚʘʣʠʩʴ ʟʝʤʣʷʥʳʤʠ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʚ ʩʘʤʳʭ ʙʦʣʦʪʠʩʪʳʭ ʤʝʩʪʘʭ ʤʦʛʣʠ ʙʳʪʴ ʚʳ-
ʤʦʱʝʥʳ ʙʨʝʚʥʘʤʠ. ʊʘʢʠʝ ʜʦʨʦʛʠ ʩʪʘʥʦʚʠʣʠʩʴ ʪʨʫʜʥʦʧʨʦʭʦʜʠʤʳʤʠ ʚʝʩʥʦʡ ʠ ʦʩʝʥʴʶ, ʘ ʪʘʢʞʝ ʚ ʜʦʞʜʣʠ-
ʚʫʶ ʧʦʛʦʜʫ. ʆʛʨʦʤʥʳʝ ʪʨʫʜʥʦʩʪʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʝʨʝʜʚʠʛʘʣʩʷ ʥʘ ʢʘʨʝʪʝ. ʄʥʦʛʠʝ ʠʩ-
ʩʣʝʜʦʚʘʪʝʣʠ ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʠ, ʯʪʦ ʞʘʣʦʙʳ ʥʘ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʨʫʩʩʢʠʭ ʜʦʨʦʛ ʩʪʘʣʠ ʦʙʱʠʤ ʤʝ-
ʩʪʦʤ ʚ ʩʦʯʠʥʝʥʠʷʭ ʨʫʩʩʢʠʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʧʫʪʝʰʝʩʪʚʝʥʥʠʢʦʚ [2, ʩ.272].  

ʉʘʤʦʡ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʡ ʜʦʨʦʛʦʡ ʚ ʈʦʩʩʠʠ ʚ XVIII ʙʳʣʘ ʪʨʘʩʩʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ-ʎʘʨʩʢʦʝ ʩʝʣʦ: 
ʠʤʝʥʥʦ ʝʸ ʨʝʛʫʣʷʨʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʤʧʝʨʘʪʦʨʩʢʦʡ ʩʝʤʴʠ. ʆʥʘ ʙʳʣʘ ʚʳʤʦʱʝʥʘ ʢʘʤʥʝʤ, 
ʧʦ ʙʦʢʘʤ ʙʳʣʠ ʧʨʦʨʳʪʳ ʧʨʠʜʦʨʦʞʥʳʝ ʢʘʥʘʚʳ ʜʣʷ ʦʪʚʦʜʘ ʚʦʜʳ.  

ʉʪʨʦʠʪʝʣʴʩʪʚʦʤ ʠ ʨʝʤʦʥʪʦʤ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʟʘʥʠʤʘʣʦʩʴ ʤʝʩʪʥʦʝ ʥʘʩʝʣʝʥʠʝ: ʥʘ ʥʠʭ ʙʳʣʘ ʚʦʟ-
ʣʦʞʝʥʘ ʜʦʚʦʣʴʥʦ ʦʙʨʝʤʝʥʠʪʝʣʴʥʘʷ çʜʦʨʦʞʥʘʷ ʧʦʚʠʥʥʦʩʪʴè. ʈʝʤʦʥʪ ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʫʞʝ ʚʳʰʝʦʧʠʩʘʥ-
ʥʦʡ ʩʭʝʤʝ, ʠ ʩʚʦʜʠʣʩʷ ʢ ʫʩʪʘʥʦʚʢʝ ʬʘʰʠʥʥʳʭ (ʩʚʷʟʢʠ ʧʨʫʪʴʝʚ) ʤʦʩʪʦʚʳʭ, ʠʭ ʫʢʣʘʜʳʚʘʣʠ ʠ ʟʘʩʳʧʘʣʠ 
ʟʝʤʣʝʡ. ʇʨʦʙʣʝʤʳ ʩ ʵʪʠʤ ʩʧʦʩʦʙʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʨʦʛ ʦʯʝʚʠʜʥʳ. ɼʝʨʝʚʦ ʛʥʠʣʦ, ʚʦʜʘ ʨʘʟʤʳʚʘʣʘ 
ʟʝʤʣʶ, ʠ ʜʦʨʦʛʠ ʤʦʛʣʠ ʩʪʘʪʴ ʥʝʧʨʦʭʦʜʠʤʳʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʜʦʞʜʣʠʚʫʶ ʧʦʛʦʜʫ ʠʣʠ ʚ ʧʝʨʠʦʜ ʨʘʩʧʫʪʠʮʳ.  

ɺ ʥʘʯʘʣʝ XVI ʚʝʢʘ ʢʘʨʪʘ ʦʩʥʦʚʥʳʭ ʜʦʨʦʛ ʚʳʛʣʷʜʝʣʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 
 

 
ʉʡʪ. 1. ʃʙʩʫʙ ʝʧʩʧʜ ʉʧʪʪʡʡ ʛ ʦʙʰʙʤʞ XVI ʛʞʣʙ 

 
ɺ ʮʝʣʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ XVII-XVIII ʚʝʢʦʚ ʜʦʨʦʞʥʘʷ ʩʠʩʪʝʤʘ ʦʩʪʘʣʘʩʴ ʥʝʠʟʤʝʥʥʦʡ. ʈʘʟʫʤʝʝʪʩʷ, 

ʧʦʷʚʣʷʣʠʩʴ ʥʦʚʳʝ ʜʦʨʦʛʠ, ʚ ʪ. ʯ. ʥʘ ʧʨʠʩʦʝʜʠʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʄʦʩʢʚʘ ʷʚʣʷʣʘʩʴ ʩʚʦʝʦʙʨʘʟʥʳʤ 
ʮʝʥʪʨʦʤ ʚʩʝʡ ʜʦʨʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʠ ʦʩʥʦʚʥʳʝ ʪʨʘʢʪʳ ʨʘʩʭʦʜʠʣʠʩʴ ʦʪ ʥʝʸ ʧʦ ʨʘʜʠʘʣʴʥʦʡ ʩʭʝʤʝ. ʉʧʠʩʦʢ 
ʠʭ ʚ ʢʦʥʮʝ XVII ʚʝʢʘ ʙʳʣ ʩʣʝʜʫʶʱʠʡ: 

1. ʅʘ ʗʨʦʩʣʘʚʣʴ, ɺʦʣʦʛʜʫ, ʍʦʣʤʦʛʦʨʳ,  
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2. ɺʣʘʜʠʤʠʨ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, ɸʩʪʨʘʭʘʥʴ,  
3. ʂʦʣʦʤʥʘ, ʈʷʟʘʥʴ,  
4. ʉʝʨʧʫʭʦʚ, ʊʫʣʘ, ʂʫʨʩʢ,  
5. ʂʘʣʫʛʘ, ʂʠʝʚ,  
6. ɺʦʣʦʢʦʣʘʤʩʢ, ʈʞʝʚ,  
7. ʄʦʞʘʡʩʢ, ɺʷʟʴʤʘ ʉʤʦʣʝʥʩʢ,  
8. ʊʚʝʨʴ, ʅʦʚʛʦʨʦʜ.  
9. ɼʤʠʪʨʦʚ, ʂʘʰʠʥ, ʋʩʪʶʞʥʘ  
ʆʪ ʗʨʦʩʣʘʚʣʷ ï ʥʘ ʋʨʘʣ, ʠ ʜʘʣʝʝ ʚ ʉʠʙʠʨʴ. ʊʨʘʢʪ ʚ ʉʠʙʠʨʴ ʧʦʩʪʝʧʝʥʥʦ ʦʙʞʠʚʘʣʩʷ ʥʘ ʧʨʦʪʷʞʝ-

ʥʠʠ XVIII ʚʝʢʘ.  
ʅʠʢʦʣʘʷ 1, ʠʤʧʝʨʘʪʦʨʘ, ʙʳʚʰʝʛʦ ʠʥʞʝʥʝʨʦʤ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ, ʤʦʞʥʦ ʧʦ ʧʨʘʚʫ ʥʘʟʳʚʘʪʴ ʦʪʮʦʤ 

ʨʫʩʩʢʠʭ ʜʦʨʦʛ [1, ʩ.13]. ʀʤʝʥʥʦ ʧʨʠ ʥʝʤ ʥʘʯʘʣʠ ʩʪʨʦʠʪʴʩʷ ʰʦʩʩʝ ʚ ɽʚʨʦʧʝʡʩʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. 
ʆʩʥʦʚʥʳʝ ʜʦʨʦʛʠ ʠʤʧʝʨʠʠ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʥʝʧʣʦʭʦ ʙʣʘʛʦʫʩʪʨʦʝʥʥʳʝ ʰʦʩʩʝ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ.  

ɺ 1833 ʛ. ʙʳʣʘ ʧʨʦʣʦʞʝʥʘ ʰʦʩʩʝʡʥʘʷ ʜʦʨʦʛʘ ʇʝʪʝʨʙʫʨʛ ï ʄʦʩʢʚʘ. ʊʘʢʞʝ ʙʳʣʠ ʧʨʦʣʦʞʝʥʳ ʜʦʨʦʛʠ 
ʠʟ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ ʚ ʂʠʝʚ, ʘ ʪʘʢʞʝ ʚ ɺʘʨʰʘʚʫ. ɼʦʨʦʛʠ ʩʪʨʦʠʣʠʩʴ ʧʦ ʥʦʚʝʡʰʠʤ ʥʘ ʪʦ ʚʨʝʤʷ ʪʝʭʥʦʣʦ-
ʛʠʷʤ. ɿʝʤʣʷ ʚʳʨʘʚʥʠʚʘʣʘʩʴ, ʟʘʩʳʧʘʣʘʩʴ ʱʝʙʥʝʤ, ʧʨʠʯʝʤ ʚ ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ, ʧʦ ʙʦʢʘʤ ʨʳʣʠ ʛʣʫʙʦʢʠʝ 
ʢʘʥʘʚʳ ʜʣʷ ʦʪʚʦʜʘ ʚʦʜʳ. ɺ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʵʪʦ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ, ʩʪʨʦʠʣʠ ʤʦʩʪʳ. ʇʨʘʚʜʘ, ʩʪʦʠʪ ʦʪʤʝ-
ʪʠʪʴ, ʧʨʦʝʟʜ ʧʦ ʜʘʥʥʳʤ ʜʦʨʦʛʘʤ ʙʳʣ ʧʣʘʪʥʳʤ. ʉʠʩʪʝʤʘ ʦʧʣʘʪʳ ʚ ʮʝʣʦʤ ʩʦʚʧʘʜʘʣʘ ʩ ʪʝʤ, ʯʪʦ ʤʦʞʥʦ 
ʚʩʪʨʝʪʠʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ.: ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʟʘʚʠʩʝʣ ʦʪ ʜʣʠʥʳ ʧʦʝʟʜʢʠ [1, ʩ.13]. 

ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʧʨʘʚʣʝʥʠʷ ʅʠʢʦʣʘʷ 1 ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ 6,5 ʪʳʩ. ʢʤ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ. ʉ ʦʜʥʦʡ ʩʪʦ-
ʨʦʥʳ, ʵʪʦ ʙʳʣʦ ʥʝ ʦʯʝʥʴ ʤʥʦʛʦ: ʥʘʧʨʠʤʝʨ, ʵʪʦ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ ʦʪ ɺʘʨʰʘʚʳ ʜʦ ʀʨʢʫʪʩʢʘ ʧʦ 
ʩʦʚʨʝʤʝʥʥʳʤ ʜʦʨʦʛʘʤ; ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʤʧʝʨʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʥʝ-
ʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʣʘ ʫʢʘʟʘʥʥʫʶ ʥʘʤʠ ʩʫʤʤʘʨʥʫʶ ʜʣʠʥʫ ʚʩʝʭ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʡ ʵʧʦʭʦʡ ʵʪʦ ʙʳʣ ʜʦʚʦʣʴʥʦ ʩʝʨʴʝʟʥʳʭ ʧʨʦʛʨʝʩʩ.  

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦ ʪʦʤ, ʢʘʢʠʝ ʞʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʦʪʚʝʯʘʣʠ ʟʘ ʜʦ-
ʨʦʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ɺ 1809 ʙʳʣʦ ʩʦʟʜʘʥʦ çɻʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷè. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ 
ʠ ʜʦ 1849 ʛ. ʜʦʨʦʛʠ ʧʨʦʜʦʣʞʘʣʠ ʥʘʭʦʜʠʪʴʩʷ ʚ ʚʝʜʝʥʠʠ ʛʫʙʝʨʥʘʪʦʨʦʚ, ʪ. ʝ. ʄɺɼ, ʪʦ ʚʩʝ ʰʦʩʩʝ (ʥʘʠʙʦʣʝʝ 
ʚʘʞʥʳʝ ʜʦʨʦʛʝ), ʫʞʝ ʚ ʫʧʦʤʷʥʫʪʦʤ çʋʧʨʘʚʣʝʥʠʠè. ʇʦʟʞʝ ʦʥʦ ʧʦʣʫʯʠʣʦ ʧʦʜ ʩʚʦʡ ʢʦʥʪʨʦʣʴ ʫʞʝ ʚʩʝ ʜʦ-
ʨʦʛʠ ʠʤʧʝʨʠʠ. 

ɺʘʞʥʝʡʰʠʤ ʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʚʠʞʝʥʠʷ ʜʦ ʩʘʤʦʛʦ ʢʦʥʮʘ XIX ʚʝʢʘ ʦʩʪʘʚʘʣʠʩʴ ʨʝʢʠ. ʀʤʝʥʥʦ ʦʥʠ 
ʟʘʤʝʥʷʣʠ ʩʦʙʦʡ ʥʝʨʘʟʚʠʪʫʶ ʜʦʨʦʞʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢʦ ʪʝʤʘ ʚʦʜʥʦʛʦ ʥʘʭʦʜʠʪʩʷ ʟʘ ʨʘʤʢʘʤʠ 
ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  

1.2 ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʳ ʈʦʩʩʠʠ ʜʦ ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘ 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʚʝʢʦʚ ʛʣʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʙʳʩʪʨʦʪʫ ʧʝʨʝʤʝʱʝʥʠʷ, ʙʳʣʘ ʪ. ʥ. ʷʤʩʢʘʷ ʛʦʥʴʙʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ 
ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʘ ʚ ʨʘʤʢʘʭ ʛʠʛʘʥʪʩʢʦʡ ʄʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ, ʚ ʩʠʣʫ ʝʸ ʨʘʟʤʝʨʦʚ, 
ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʦʦʙʱʝʥʠʡ ʙʳʣʘ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʳʤ ʚʦʧʨʦʩʦʤ. ʇʦʷʚʠʣʘʩʴ ʵʪʘ ʦʥʘ ʝʱʝ ʚʦ 
ʚʨʝʤʝʥʘ ʏʠʥʛʠʩʭʘʥʘ ʠ ʋʛʵʜʝʷ [1, ʩ.54], ʪ. ʝ. ʧʝʨʚʳʭ ʭʘʥʦʚ ʄʦʥʛʦʣʴʩʢʦʡ ʠʤʧʝʨʠʠ. ʉʘʤʦ ʩʣʦʚʦ ʷʤ ʠʤʝʝʪ 
ʪʘʪʘʨʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ.  

ɼʝʡʩʪʚʠʝ ʝʸ ʨʘʩʧʨʦʩʪʨʘʥʷʣʦʩʴ ʠ ʥʘ ʟʝʤʣʠ ʨʫʩʩʢʠʭ ʢʥʷʞʝʩʪʚ, ʠ ʧʦʟʞʝ ʄʦʩʢʦʚʩʢʠʝ ʢʥʷʟʴʷ ʝʸ 
ʧʦʟʘʠʤʩʪʚʦʚʘʣʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʵʪʘ ʩʠʩʪʝʤʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʣʘ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ʇʨʦʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʪʦ, ʢʘʢ ʷʤʩʢʘʷ ʛʦʥʴʙʘ ʨʘʙʦʪʘʣʘ ʤʦʞʥʦ ʥʘ ʧʨʠʤʝʨʝ ʫʢʘʟʘ ʮʘʨʷ ʌʝʜʦʨʘ ʀʦʘʥ-
ʥʦʚʠʯʘ, ʠʟʜʘʥʥʦʛʦ ʚ 1586 ʛ.  

ɼʘʥʥʳʡ ʫʢʘʟ ʩʦʜʝʨʞʘʣ ʪʨʝʙʦʚʘʥʠʝ ʫʯʨʝʜʠʪʴ 2 ʷʤʘ ʚ ʅʦʚʛʦʨʦʜʝ. ʅʘ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʜʦʣʞʥʦ ʙʳʣʦ 
ʥʘʭʦʜʠʪʴʩʷ ʧʦ 70 ʷʤʱʠʢʦʚ, ʠʣʠ, ʢʘʢ ʠʭ ʝʱʝ ʥʘʟʳʚʘʣʠ, ʦʭʦʪʥʠʢʠ. ʉʣʦʚʦ ʦʭʦʪʥʠʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ 
ʟʥʘʯʝʥʠʝ çʜʦʙʨʦʚʦʣʝʮè. ʂʘʢ ʥʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʚ ʷʤʱʠʢʠ ʥʘʙʠʨʘʣʠ ʞʝʣʘʶʱʠʭ ʠʟ ʯʠʩʣʘ ʧʦʜʘʪʥʳʭ 
ʢʨʝʩʪʴʷʥ. ʏʪʦ ʠʥʪʝʨʝʩʥʦ, ʥʘʙʠʨʘʪʴ ʦʭʦʪʥʠʢʦʚ ʠʟ ʯʠʩʣʘ ʧʦʩʘʜʩʢʠʭ ʣʶʜʝʡ ʙʳʣʦ ʧʨʷʤʦ ʟʘʧʨʝʱʝʥʦ [1, 
ʩ.55]. ʂʘʞʜʦʤʫ ʷʤʱʠʢʫ ʧʦʣʘʛʘʣʦʩʴ ʠʤʝʪʴ ʧʦ 4 ʣʦʰʘʜʠ.  

ʆʭʦʪʥʠʢʠ ʙʳʣʠ ʦʩʚʦʙʦʞʜʝʥʳ ʦʪ ʥʘʣʦʛʦʚ, ʠʭ ʩ ʥʠʭ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ ʙʨʘʪʴ ʢʦʨʤʣʝʥʠʝ ʠ ʪ. ʧ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ, ʷʤʱʠʢʘʤ ʚʳʧʣʘʯʠʚʘʣʦʩʴ ʠ ʜʝʥʝʞʥʦʝ ʩʦʜʝʨʞʘʥʠʝ: ʥʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ (ʪ. 
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ʝ. ʚ ʅʦʚʛʦʨʦʜʝ ʚ 1586 ʛ.) ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʤʘ, ʩʦʛʣʘʩʥʦ ʮʘʨʩʢʦʤʫ ʫʢʘʟʫ, ʢʘʞʜʦʤʫ çʦʭʦʪʥʠʢʫè ʚʳʜʘʚʘ-
ʣʦʩʴ ʧʦ 25 ʨʫʙʣʝʡ. ɺʦʦʙʱʝ, ʞʘʣʦʚʘʥʠʝ ʷʤʱʠʢʘ ʩʦʩʪʘʚʣʷʣʦ ʧʨʠʤʝʨʥʦ 20-30 ʨʫʙʣʝʡ. (ʉʫʤʤʫ ʚ 30 ʨʫʙ-
ʣʝʡ ʫʧʦʤʠʥʘʝʪ, ʢ ʧʨʠʤʝʨʫ, ɸʜʘʤ ʆʣʝʘʨʠʡ). ʆʜʥʦʚʨʝʤʝʥʥʦ, ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʳʚʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʠ ʚʳ-
ʰʝʫʧʦʤʷʥʫʪʳʝ 4 ʣʦʰʘʜʠ ʢʘʞʜʦʤʫ. ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʷʟʘʣʦʩʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʷʤʱʠʢʦʚ ʥʝ-
ʦʙʭʦʜʠʤʳʤ ʜʣʷ ʩʣʫʞʙʳ, ʠʤ ʜʦʣʞʥʳ ʙʳʣʠ ʚʳʜʘʚʘʪʴ ʟʝʤʣʶ, ʢʦʪʦʨʫʶ ʦʥʠ ʤʦʛʣʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʘʤʠ ʠʣʠ 
ʩʜʘʪʴ ʚ ʘʨʝʥʜʫ. ʅʝʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʯʪʦ ʟʝʤʣʷ ʜʦʣʞʥʘ ʙʳʣʘ ʥʘʭʦʜʠʪʴʩʷ ʛʜʝ-ʪʦ ʧʦʙʣʠʟʦʩʪʠ, ʯʪʦʙʳ ʧʨʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʨʝʩʪʴʷʥʠʥ ʤʦʛ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʨʠʩʪʫʧʠʪʴ ʢ ʚʳʧʦʣʥʝʥʠʶ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʧʦ 
ʷʤʩʢʦʡ ʩʣʫʞʙʝ.  

ʗʤʳ, ʧʦʜʦʙʥʳʝ ʚʳʰʝʦʧʠʩʘʥʥʦʤʫ, ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʧʨʠʤʝʨʥʦ ʢʘʞʜʳʝ 20-30 ʚʝʨʩʪ ʧʦ ʜʦʨʦʛʝ. ʗʤʱʠʢʠ 
ʩʝʣʠʣʠʩʴ ʩʣʦʙʦʜʦʡ ʥʝʧʦʜʘʣʝʢʫ, ʠ ʜʝʣʠʣʠʩʴ ʥʘ ʚʳʪʠ, ʚ ʢʘʞʜʫʶ ʠʟ ʢʦʪʦʨʳʭ ʚʭʦʜʠʣʦ ʥʝʩʢʦʣʴʢʦ ʩʝʤʝʡ. 
ʂʘʞʜʳʡ ʷʤʱʠʢ ʠʤʝʣ ʧʦ 3-4 ʣʦʰʘʜʠ, ʪʝʣʝʛʫ, ʩʘʥʠ, ʩʝʜʣʘ, ʩʙʨʫʶ, ʠʥʦʛʜʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ï ʣʦʜʢʫ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʷʤʩʢʘʷ ʛʦʥʴʙʘ ʩʦʟʜʘʚʘʣʘʩʴ ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʣʷ ʩʦʙʩʪʚʝʥʥʳʭ ʥʫʞʜ: ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ 
ʧʝʨʝʜʘʯʠ ʮʘʨʩʢʠʭ ʨʘʩʧʦʨʷʞʝʥʠʡ, ʫʩʢʦʨʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʤʝʩʪʥʦʡ ʚʣʘʩʪʷʤʠ ʠ ʪ. ʧ. ɺʘʞ-
ʥʦʡ ʯʝʨʪʦʡ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʦ ʪʦ, ʯʪʦ ʦʥʘ ʦʙʩʣʫʞʠʚʘʣʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʣʠʯʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
ʚʝʜʦʤʩʪʚʘ. ɼʣʷ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʩʳ-
ʣʘʪʴ ʜʦʢʫʤʝʥʪʳ ʨʘʟʥʳʭ ʚʝʜʦʤʩʪʚ ʦʜʥʠʤ ʛʦʥʮʦʤ. ʇʨʦʙʣʝʤʫ ʷʤʩʢʦʡ ʛʦʥʴʙʳ ʩʦʟʜʘʚʘʣʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʣʦʰʘʜʝʡ ʜʣʷ ʥʫʞʜ, ʥʝ ʩʚʷʟʘʥʥʳʭ ʥʘʧʨʷʤʫʶ ʩ ʠʭ ʛʣʘʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: ʠʟ-ʟʘ ʵʪʦʛʦ ʥʘ ʷʤʘʭ ʚʦʟʥʠʢʘʣ 
ʜʝʬʠʮʠʪ ʩʚʝʞʠʭ ʣʦʰʘʜʝʡ. ɼʣʷ ʠʩʧʨʘʚʥʦʩʪʠ ʨʘʙʦʪʳ ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʳ ʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʦʜʦʙʥʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʦ ʦʛʨʘʥʠʯʠʚʘʣʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʦʜʦʚ, ʚʳʜʘʚʘʝʤʳʭ ʦʜʥʦʤʫ ʯʝʣʦʚʝʢʫ: ʥʠʢʪʦ ʥʝ ʤʦʛ ʧʦʣʫʯʠʪʴ ʙʦ-
ʣʝʝ 2-ʭ [1, ʩ.56]. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʠ ʦʙ ʠʩʪʦʯʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʷʤʩʢʦʡ ʛʦʥʴʙʳ. ɺ ʚʳʰʝʥʘʟʚʘʥ-
ʥʦʤ ʫʢʘʟʝ ʦʪ 1586 ʛ. ʫʧʦʤʷʥʫʪʳ ʪ. ʥ. çʩʦʭʠè, ʢʦʪʦʨʳʝ ʙʳʣʠ çʧʨʠʧʠʩʘʥʳ ʢ ʧʦʩʘʜʩʢʠʤ ʷʤʦʤ ʧʨʝʞ ʩʝʛʦè [1, 
ʩ.55], ʪ. ʝ. ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʟʝʤʣʠ, ʥʘʣʦʛʠ ʩ ʢʦʪʦʨʳʭ ʧʦʩʪʫʧʘʣʠ ʥʘʧʨʷʤʫʶ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 
ʧʦʯʪʦʚʦʡ ʩʣʫʞʙʳ. ʊʘʢʞʝ ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʦʯʪʳ ʤʦʛʣʠ ʙʳʪʴ ʠ ʜʨʫʛʠʤʠ (ʥʘʧʨʠʤʝʨ, ʚ ʪʦʤ 
ʞʝ ʫʢʘʟʝ ʫʧʦʤʷʥʫʪʦ ʪʦ, ʯʪʦ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʷʤʦʚ ʚʳʜʝʣʷʣʠʩʴ ʢʘʙʘʮʢʠʝ ʜʝʥʴʛʠ) [1, ʩ.55].  

ɺ ʧʝʨʠʦʜ ʉʤʫʪʥʦʛʦ ʚʨʝʤʝʥʠ ʩʠʩʪʝʤʘ ʷʤʩʢʦʡ ʛʦʥʴʙʳ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠʥʩʪʠ-
ʪʫʪʳ, ʙʳʣʘ ʨʘʟʨʫʰʝʥʘ, ʥʦ ʟʘʪʝʤ ʙʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʧʨʠ ʧʝʨʚʳʭ ʈʦʤʘʥʦʚʳʭ [1, ʩ.58].  

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʷʤʩʢʦʡ ʛʦʥʴʙʳ ʙʳʣʠ ʪ. ʥ. çʧʦʜʦʨʦʞʥʳʝ ʛʨʘʤʦʪʳè: ʵʪʦ ʙʳʣʠ 
ʠʟʚʝʩʪʥʳʝ ʝʱʝ ʩ XV ʚʝʢʘ ʜʦʢʫʤʝʥʪʳ, ʜʘʚʘʚʰʠʝ ʧʨʝʜʲʷʚʠʪʝʣʶ ʧʨʘʚʦ ʤʝʥʷʪʴ ʣʦʰʘʜʝʡ ʥʘ ʩʪʘʥʘʭ.  

ʆʜʥʘʢʦ ʷʤʩʢʘʷ ʛʦʥʴʙʘ ʥʝ ʷʚʣʷʣʘʩʴ ʧʦʯʪʦʡ ʚ ʧʦʣʥʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. ʆʥʘ, ʥʘʧʨʠʤʝʨ, ʧʦʟʚʦ-
ʣʷʣʘ ʦʧʝʨʘʪʠʚʥʦ ʜʦʩʪʘʚʠʪʴ ʥʝʢʦʝ ʩʦʦʙʱʝʥʠʝ ʛʦʥʮʦʤ ʠʟ ʦʜʥʦʛʦ ʧʫʥʢʪʘ ʚ ʜʨʫʛʦʡ. ʇʨʠ ʵʪʦʤ ʚ ʝʸ ʨʘʙʦʪʝ 
ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʨʝʛʫʣʷʨʥʦʩʪʴ: ʛʦʥʮʳ ʦʪʧʨʘʚʣʷʣʠʩʴ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʥʝ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦ-
ʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʷʤʩʢʘʷ ʛʦʥʴʙʘ, ʢʘʢ ʥʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʥʫʞʜ.  

ɺ XVII ʚʝʢʝ ʈʫʩʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʠʩʧʳʪʳʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʣʘʞʠʚʘʥʠʠ ʩʚʷʟʝʡ ʩ ɽʚʨʦʧʦʡ. ʉ 
1621 ʛ. ʚ ʇʦʩʦʣʴʩʢʦʤ ʧʨʠʢʘʟʝ ʠʟʜʘʚʘʣʘʩʴ ʩʚʦʝʦʙʨʘʟʥʘʷ ʛʘʟʝʪʘ ï çɺʝʩʪʠ - ʂʫʨʘʥʪʳè, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘ-
ʟʥʘʯʘʣʘʩʴ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʮʘʨʷ. ʀʩʪʦʯʥʠʢʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʥʝʡ ʙʳʣʠ ʢʘʢ ʠʥʦʩʪʨʘʥʥʳʝ ʛʘʟʝʪʳ, ʪʘʢ ʠ 
ʨʘʟʣʠʯʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ.  

ʆʜʠʥ ʠʟ ʥʠʭ, ʖʩʪʫʩ ʌʠʣʠʤʦʥʘʪʫʩ, ʝʱʝ ʚ 40-ʝ ʛʛ. ʧʨʝʜʣʘʛʘʣ ʥʘʣʘʜʠʪʴ ʨʝʛʫʣʷʨʥʦʝ ʧʦʯʪʦʚʦʝ ʩʦʦʙ-
ʱʝʥʠʝ [3, ʩ.359] ʚ ʈʦʩʩʠʠ. ʅʦ ʚ ʠʪʦʛʝ ʵʪʘ ʠʜʝʷ ʙʳʣʘ ʨʝʘʣʠʟʦʚʘʥʘ ʪʦʣʴʢʦ 20 ʣʝʪ ʩʧʫʩʪʷ. ɺ 1665 ʛ. ʙʳʣ 
ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʩ ʛʦʣʣʘʥʜʮʝʤ ʀʦʛʘʥʥʦʤ ɺʘʥ ʉʚʝʜʝʥʦʤ: ʧʦ ʥʝʤʫ ʉʚʝʜʝʥ ʦʨʛʘʥʠʟʦʚʘʣ ʧʦʯʪʦʚʦʝ ʩʦʦʙ-
ʱʝʥʠʝ ʤʝʞʜʫ ʄʦʩʢʚʦʡ ʠ ʈʠʛʦʡ, ʘ ʫʞʝ ʯʝʨʝʟ ʈʠʛʫ ʥʘʣʘʞʠʚʘʣʘʩʴ ʩʚʷʟʴ ʩ ɽʚʨʦʧʦʡ. ɽʞʝʛʦʜʥʳʝ ʨʘʩʭʦʜʳ 
ʥʘ ʝʸ ʩʦʜʝʨʞʘʥʠʝ ʩʦʩʪʘʚʣʷʣʠ 1200 ʨʫʙʣʝʡ [3, ʩ.360]. ʏʪʦ ʚʘʞʥʦ, ʟʘʥʠʤʘʣʩʷ ʝʸ ʦʨʛʘʥʠʟʘʮʠʝʡ ʥʝ ʷʤʩʢʦʡ, 
ʘ ʧʨʠʢʘʟ ʪʘʡʥʳʭ ʜʝʣ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʦʩʴ ʬʘʢʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʚʩʝʡ ʧʦʯʪʦʚʦʡ ʩʠʩʪʝʤʳ ʥʘ 2 
ʯʘʩʪʠï ʥʘ ʩʪʘʨʫʶ çʷʤʩʢʫʶè ʠ ʥʦʚʫʶ çʥʝʤʝʮʢʫʶè.  

ɺ ʦʩʥʦʚʥʦʤ ʈʠʞʩʢʘʷ ʧʦʯʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʟʝʪ, ʥʦ ʪʘʢʞʝ ʤʦʛʣʘ ʟʘ ʧʣʘʪʫ ʧʝʨʝʚʦ-
ʟʠʪʴ ʠ ʯʘʩʪʥʫʶ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʫʧʝʯʝʩʢʫʶ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʶ [3, ʩ.360].  

ɺ 1667 ʙʳʣʦ ʟʘʢʣʶʯʝʥʦ ɸʥʜʨʫʩʦʚʩʢʦʝ ʧʝʨʝʤʠʨʠʝ ʤʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʈʝʯʴʶ ʇʦʩʧʦʣʠʪʦʡ. ʆʜʥʠʤ ʠʟ 
ʫʩʣʦʚʠʡ ʜʘʥʥʦʛʦ ʜʦʛʦʚʦʨʘ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʚʪʦʨʦʡ ʧʦʯʪʦʚʦʡ ʣʠʥʠʠ ï ʥʘ ʵʪʦʪ ʨʘʟ ʜʦ ɺʠʣʴʥʶʩʘ. ʀʜʝʷ ʝʸ 
ʩʦʟʜʘʥʠʷ ʧʨʠʥʘʜʣʝʞʘʣʘ ɸ. ʃ. ʆʨʜʠʥʫ-ʅʘʱʦʢʠʥʫ, ʯʝʣʦʚʝʢʫ, ʟʘʢʣʶʯʠʚʰʝʤʫ ʚʳʰʝʫʧʦʤʷʥʫʪʦʝ ʧʝʨʝʤʠ-
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ʨʠʝ. ʊʫʪ ʞʝ ʨʘʟʨʘʟʠʣʘʩʴ ʙʦʨʴʙʘ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʦʚʦʡ ʧʦʯʪʦʡ. ʆʨʜʠʥ-ʅʘʱʦʢʠʥ ʭʦʪʝʣ ʦʪʜʘʪʴ ʝʸ ʠ ʈʠʞ-
ʩʢʫʶ ʣʠʥʠʶ ʄʘʨʩʝʣʠʩʘʤ. ʉʚʝʜʝʥ, ʝʩʪʝʩʪʚʝʥʥʦ, ʭʦʪʝʣ ʩʦʭʨʘʥʠʪʴ ʢʦʥʪʨʦʣʴ ʥʘʜ ʧʦʯʪʦʡ ʟʘ ʩʦʙʦʡ, ʠ ʜʘʞʝ 
ʩʦʛʣʘʩʠʣʩʷ ʩʥʠʟʠʪʴ ʮʝʥʫ ʟʘ ʝʸ ʩʦʜʝʨʞʘʥʠʝ ʜʦ 400 ʨʫʙʣʝʡ. ʅʦ ʄʘʨʩʝʣʠʩ ʩʦʛʣʘʩʠʣʩʷ ʩʦʜʝʨʞʘʪʴ ʧʦʯʪʫ 
ʚʦʦʙʱʝ ʙʝʩʧʣʘʪʥʦ, ʯʪʦ ʠ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ. ʈʠʞʩʢʘʷ ʠ ɺʠʣʝʥʩʢʘʷ ʧʦʯʪʦʚʳʝ ʣʠʥʠʠ ʟʘʨʘʙʦʪʘʣʠ ʧʦʜ ʨʫ-
ʢʦʚʦʜʩʪʚʦʤ ʃ. ʄʘʨʩʝʣʠʩʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 1668 ʠ 1669 ʛʛ.  

ʈʘʟʫʤʝʝʪʩʷ, ʄʘʨʩʝʣʠʩʳ ʥʝ ʧʣʘʥʠʨʦʚʘʣʠ ʨʘʙʦʪʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʵʥʪʫʟʠʘʟʤʝ. ʀʩʪʦʯʥʠʢʦʤ 
ʜʦʭʦʜʘ ʜʣʷ ʥʠʭ ʩʪʘʣʘ ʤʦʥʦʧʦʣʠʟʘʮʠʷ. ʆʥʠ ʧʦʣʫʯʠʣʠ ʠʩʢʣʶʯʠʪʝʣʴʥʳʝ ʧʨʘʚʘ ʥʘ ʦʪʧʨʘʚʢʫ ʠ ʧʦʣʫʯʝʥʠʝ 
ʣʶʙʦʡ ʟʘʨʫʙʝʞʥʦʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ. ʆʪʧʨʘʚʢʘ ʠ ʧʦʣʫʯʝʥʠʝ ʧʠʩʝʤ ʚ ʦʙʭʦʜ ʥʠʭ ʙʳʣʦ ʧʨʘʚʦʥʘʨʫʰʝʥʠʝʤ 
ʠ ʢʘʨʘʣʦʩʴ ʰʪʨʘʬʦʤ. ɼʦʢʫʤʝʥʪʳ ʨʘʟʨʷʜʥʦʛʦ ʧʨʠʢʘʟʘ, ʥʘʧʨʘʚʣʷʝʤʳʝ ʚ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʝ ʚʜʦʣʴ ʜʦʨʦʛ ʄʦʩʢʚʘ-ʈʠʛʘ ʠ ʄʦʩʢʚʘ-ɺʠʣʴʥʦ, ʪʘʢʞʝ ʧʝʨʝʩʳʣʘʣʠʩʴ ʠʭ ʧʦʯʪʦʡ.  

çʅʝʤʝʮʢʘʷè ʧʦʯʪʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʷʤʩʢʦʡ, ʩʦʚʝʨʰʘʣʘ ʧʝʨʝʚʦʟʢʫ ʧʠʩʝʤ ʨʝʛʫʣʷʨʥʦ ï ʚʦ ʚʨʝʤʝʥʘ 
ʄʘʨʩʝʣʠʩʦʚ ʵʪʦ ʧʨʦʠʩʭʦʜʠʣʦ ʝʞʝʥʝʜʝʣʴʥʦ.  

ʆʜʥʘʢʦ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ʧʦʯʪʘ ʄʘʨʩʝʣʠʩʘ ʦʧʠʨʘʣʘʩʴ ʥʘ ʩʪʘʨʫʶ ʩʠʩʪʝʤʫ ʷʤʩʢʦʡ ʛʦʥʴʙʳ. ʀʟ ʯʠʩʣʘ 
ʷʤʱʠʢʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʯʪʘʨʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʦʩʦʙʫʶ ʬʦʨʤʫ. ɼʦ ʧʝʨʝʭʦʜʘ ʧʦʯʪʳ ʚ ʨʫʢʠ ʄʘʨʩʝ-
ʣʠʩʘ ʧʦʯʪʘʨʠ ʙʳʣʠ ʚʦʣʴʥʦʥʘʝʤʥʳʤʠ ʣʶʜʴʤʠ.  

ʅʦ ʟʜʝʩʴ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ ï ʄʘʨʩʝʣʠʩʳ ʥʝ ʠʛʨʘʣʠ ʟʥʘʯʠʤʦʡ ʨʦʣʠ ʚ ʧʝʨʝʩʳʣʢʝ ʚʥʫʪʨʠ-
ʨʦʩʩʠʡʩʢʦʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ï ʜʘʥʥʘʷ ʩʬʝʨʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʚʘʣʘʩʴ ʚ ʚʝʜʝʥʠʠ ʷʤʩʢʦʡ ʧʦʯʪʳ.  

ɺ 1675 ʛ. ʛʣʘʚʦʡ ʧʦʯʪʳ ʙʳʣ ʥʘʟʥʘʯʝʥ ʙʫʜʫʱʠʡ ʩʧʦʜʚʠʞʥʠʢ ʇʝʪʨʘ 1 ɸ. ɸ. ɺʠʥʠʫʩ. ʆʥ ʟʘʥʠʤʘʣ ʵʪʫ 
ʜʦʣʞʥʦʩʪʴ ʜʦ 1695 ʛ., ʧʦʩʣʝ ʯʝʛʦ ʧʝʨʝʜʘʣ ʝʸ ʩʚʦʝʤʫ ʩʳʥʫ ʄ. ɸ. ɺʠʥʠʫʩʫ. ʊʦʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʟʛʣʘʚ-
ʣʷʣ ʝʸ ʜʦ 1701 ʛ., ʠ ʝʛʦ ʧʨʝʝʤʥʠʢʦʤ ʩʪʘʣ ʇ. ʇ. ʐʘʬʠʨʦʚ. ɺ 1681 ʛ. ɺʠʣʝʥʩʢʘʷ ʧʦʯʪʘ ʙʳʣʘ ʚʦʦʙʱʝ ʟʘ-
ʢʨʳʪʘ, ʠ ʚʦʩʩʦʟʜʘʥʘ ʙʳʣʘ ʪʦʣʴʢʦ ʚ ʛʦʜ ʟʘʢʣʶʯʝʥʠʷ ɺʝʯʥʦʛʦ ʤʠʨʘ, ʚ 1685.  

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʧʦʯʪʳ ʩʪʘʣʘ ʩʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʧʠʩʝʤ. ʆʙʳʯʥʦ ʚʨʝʤʷ ʧʫʪʠ ʠʟ ɺʠʣʴʥʦ ʚ ʄʦʩʢʚʫ 
ʩʦʩʪʘʚʣʷʣʦ ʦʢʦʣʦ 8-10 ʜʥʝʡ. ɺ ʧʝʨʠʦʜ ʨʫʢʦʚʦʜʩʪʚʘ ʄʘʨʩʝʣʠʩʘ ʥʘʙʣʶʜʘʣʠʩʴ ʨʝʛʫʣʷʨʥʳʝ ʟʘʜʝʨʞʢʠ ʚ 
ʜʦʩʪʘʚʢʝ ʧʠʩʝʤ ʥʘ 2-3 ʜʥʷ. ʉʢʦʨʦʩʪʴ ʜʦʩʪʘʚʢʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʠʟ ʄʦʩʢʚʳ ʚ ʈʠʛʫ ʙʳʣʘ ʘʥʘʣʦʛʠʯʥʦʡ.  

ʇʦʩʪʝʧʝʥʥʦ ʩʦʟʜʘʚʘʣʠʩʴ ʥʦʚʳʝ ʧʦʯʪʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ 1690-ʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʯʪʦʚʘʷ ʣʠʥʠʠ 
ʄʦʩʢʚʘ ï ɸʨʭʘʥʛʝʣʴʩʢ ʠ ʄʦʩʢʚʘ ï ʩʠʙʠʨʩʢʠʝ ʛʦʨʦʜʘ. ɺ 1716 ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʯʪʦʚʘʷ ʣʠʥʠʷ ʠʟ ʄʦʩʢʚʳ ʚ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʄʥʦʛʠʝ ʧʦʯʪʳ ʚʦʟʥʠʢʘʣʠ ʠ ʫʧʨʘʟʜʥʷʣʠʩʴ ʧʦ ʤʝʨʝ ʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʚʣʘʩʪʝʡ. 
ʅʘʧʨʠʤʝʨ, ʚ 1733 ʧʦʷʚʠʣʘʩʴ ʧʦʯʪʘ ʚ ʗʢʫʪʩʢʝ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʣʘ ʨʘʙʦʪʫ ʚʪʦʨʦʡ ʂʘʤʯʘʪʩʢʦʡ ʵʢʩʧʝ-
ʜʠʮʠʠ.  

ʆʜʥʘʢʦ ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚ 1700 ʛ. ʥʘʯʘʣʘʩʴ ʉʝʚʝʨʥʘʷ ʚʦʡʥʘ, ʈʠʞʩʢʘʷ ʧʦʯʪʦʚʘʷ ʣʠʥʠʷ ʥʘ ʜʦʣʛʠʝ ʛʦ-
ʜʳ ʦʩʪʘʣʘʩʴ ʥʝʜʦʩʪʫʧʥʦʡ ʜʣʷ ʈʦʩʩʠʠ: ʈʠʛʘ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʐʚʝʮʠʠ. ʇʦʵʪʦʤʫ ʦʩʦʙʦʝ ʟʥʘʯʝ-
ʥʠʝ ʧʨʠʦʙʨʝʣʘ ɺʠʣʝʥʩʢʘʷ ʚʝʪʢʘ ï ʯʝʨʝʟ ʥʝʸ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʨʷʤʦʝ ʧʦʯʪʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʩ ɽʚʨʦʧʦʡ. ɺ 
1710 ʛ. ʈʠʛʘ ʙʳʣʘ ʚʟʷʪʘ ʨʫʩʩʢʠʤʠ ʚʦʡʩʢʘʤʠ, ʠ ʚ 1714 ʛ. ʧʦʯʪʘ ʙʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ. ɺʦʦʙʱʝ, ʚʝʜʝʥʠʝ 
ʉʝʚʝʨʥʦʡ ʚʦʡʥʳ ʧʦʙʫʜʠʣʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʢ ʨʘʟʚʠʪʠʶ ʧʦʯʪʳ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʩʚʷʟʠ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʘʨ-
ʤʠʝʡ. ɹʳʣʘ, ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʘ ʠ ʧʦʯʪʦʚʘʷ ʣʠʥʠʷ, ʩʚʷʟʳʚʘʶʱʘʷ ʄʦʩʢʚʫ ʩ ʂʦʧʝʥʛʘʛʝʥʦʤ ʯʝʨʝʟ ɸʨʭʘʥ-
ʛʝʣʴʩʢ.  

ɺ ʈʦʩʩʠʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʝʜʠʥʦʛʦ ʧʦʯʪʦʚʦʛʦ ʚʝʜʦʤʩʪʚʘ. ʇʨʦ ʨʘʟʣʠʯʠʷ ʗʤʩʢʦʡ ʠ ʅʝʤʝʮʢʦʡ ʧʦʯʪ 
ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʨʘʟʣʠʯʥʳʝ ʧʦʯʪʳ ʬʘʢʪʠʯʝʩʢʠ ʜʫʙʣʠʨʦʚʘʣʠ ʜʨʫʛ ʜʨʫ-
ʛʘ ï ʧʦʜʦʙʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʥʘ ʪʨʘʩʩʝ ʄʦʩʢʚʘ ï ʉʘʥʢʪ- ʇʝʪʝʨʙʫʨʛ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʦʚʘʣʠ ʠ 
ʜʨʫʛʠʝ ʦʨʛʘʥʳ, ʚʝʜʘʚʰʠʝ ʦʪʜʝʣʴʥʳʤʠ ʧʦʯʪʦʚʳʤʠ ʣʠʥʠʷʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʂʠʝʚʝ ʠ ʇʫʪʠʚʣʝ ʝʡ ʨʫʢʦʚʦʜʠʣ 
ʄʘʣʦʨʦʩʩʠʡʩʢʠʡ ʧʨʠʢʘʟ. ʉʦʟʜʘʥʥʘʷ ʚ 1712 ʛ. ʣʠʥʠʷ ʇʝʪʝʨʙʫʨʛ ï ʂʘʨʛʦʧʦʣʴ ʧʦʜʯʠʥʷʣʘʩʴ ʄʦʨʩʢʦʤʫ ʚʝ-
ʜʦʤʩʪʚʫ [3, ʩ.361]. ʉʫʱʝʩʪʚʦʚʘʣʠ ʠ ʯʘʩʪʥʳʝ ʧʦʯʪʳ: ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʣʠʥʠʷ ʄʦʩʢʚʘ ï ʊʫʣʘ.  

ɺ 1714 ï 1725 ʛ. ʩʫʱʝʩʪʚʦʚʘʣʘ ʝʱʝ ʪ. ʥ. çʦʨʜʠʥʘʨʥʘʷè ʧʦʯʪʘ. ɽʸ ʩʦʟʜʘʣʠ ʥʘ ʜʦʨʦʛʝ ʠʭ ʇʝʪʝʨʙʫʨ-
ʛʘ ʚ ʄʦʩʢʚʫ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʛʨʫʞʝʥʥʦʩʪʴʶ ʦʙʳʯʥʳʭ ʧʦʯʪʦʚʳʭ ʩʣʫʞʙ. ɽʸ ʨʘʙʦʪʥʠʢʠ ʧʦʜʯʠʥʷʣʠʩʴ ʷʤʩʢʦʤʫ 
ʧʨʠʢʘʟʫ ʠ ʧʝʨʝʩʳʣʢʘ ʧʠʩʝʤ ʧʨʦʠʩʭʦʜʠʣʘ ʥʝ ʨʝʛʫʣʷʨʥʦ: ʦʥʠ ʙʨʘʣʠ ʠʭ çʧʦʧʫʪʥʦ ʩ ʣʶʙʦʡ ʷʤʩʢʦʡ ʧʦʩʳʣ-
ʢʦʡè [3, ʩ.361].  

ʇʦʩʪʝʧʝʥʥʦ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ XVIII ʚʝʢʘ ʧʨʦʠʩʭʦʜʠʣʘ ʫʥʠʬʠʢʘʮʠʷ ʧʦʯʪʦʚʦʛʦ ʚʝʜʦʤʩʪʚʘ.  
ɺ 1721 ʙʳʣʘ ʫʯʨʝʞʜʝʥʘ ʜʦʣʞʥʦʩʪʴ ʧʦʯʪ-ʜʠʨʝʢʪʦʨʘ, ʢʦʪʦʨʦʤʫ ʙʳʣʠ ʧʦʜʯʠʥʝʥʳ ʦʙʝ ʧʦʯʪʦʚʳʝ 

ʩʣʫʞʙʳ. ɺ 1722 ʷʤʩʢʦʡ ʧʨʠʢʘʟ ʙʳʣ ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ ʷʤʩʢʫʶ ʢʘʥʮʝʣʷʨʠʶ [2, ʩ.273]. ʇʦʩʪʝʧʝʥʥʦ ʥʘʣʘʞʠ-
ʚʘʣʘʩʴ ʧʦʯʪʦʚʘʷ ʩʚʷʟʴ ʩʦ ʚʩʝʤʠ ʛʫʙʝʨʥʩʢʠʤʠ ʛʦʨʦʜʘʤʠ. ʇʦʯʪʦʚʳʝ ʢʦʥʪʦʨʳ ʚʦ ʚʩʝʭ ʫʝʟʜʥʳʭ ʠ ʛʫʙʝʨʥ-
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ʩʢʠʭ ʮʝʥʪʨʘʭ ʧʦʷʚʠʣʠʩʴ ʢ 1740-ʤ ʛʛ. ɺ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ï ʘ ʠʤʝʥʥʦ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ 
ʈʠʛʝ ʢ 1781 ʛ. ʙʳʣʠ ʩʦʟʜʘʥʳ ʧʦʯʪʘʤʪʳ. ʀʤ ʧʦʜʯʠʥʷʣʠʩʴ ʧʦʯʪʦʚʳʝ ʢʦʥʪʦʨʳ ʚʦ ʛʣʘʚʝ ʩ ʧʦʯʪ-ʜʠʨʝʢʪʦʨʦʤ: 
ʦʙʳʯʥʦ ʥʘ ʵʪʫ ʜʦʣʞʥʦʩʪʴ ʥʘʟʥʘʯʘʣʠ ʦʪʩʪʘʚʥʳʭ ʦʬʠʮʝʨʦʚ (ʧʦʯʪʘʣʴʦʥʘʤʠ ʞʝ, ʟʘʯʘʩʪʫʶ, ʩʪʘʥʦʚʠʣʠʩʴ 
ʦʪʩʪʘʚʥʳʝ ʩʦʣʜʘʪʳ.  

ɺʘʞʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʧʦʯʪʦʚʘʷ ʩʠʩʪʝʤʘ ʧʦʜʚʝʨʛʣʘʩʴ ʚ ʥʘʯʘʣʝ 1780-ʭ ʛʛ. ɺ 1781 ʧʦʷʚʠʣʘʩʴ ʧʦʚʩʝ-
ʤʝʩʪʥʘʷ ʜʦʩʪʘʚʢʘ ʧʠʩʝʤ ʥʘ ʜʦʤ (ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʄʦʩʢʚʝ, ʧʦʜʦʙʥʘʷ ʧʨʘʢʪʠʢʘ ʩʫʱʝ-
ʩʪʚʦʚʘʣʘ ʠ ʨʘʥʝʝ). ɺ 1782 ʷʤʩʢʘʷ ʠ çʥʝʤʝʮʢʘʷè ʧʦʯʪʳ ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʦʙʲʝʜʠʥʝʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʷʤʩʢʠʝ ʜʚʦʨʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʧʦʯʪʦʚʳʝ ʩʪʘʥʮʠʠ. ʇʨʠʤʝʨʥʦ ʪʦʛʜʘ ʞʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʝʜʠʥʳʝ ʪʘʨʠ-
ʬʳ ʥʘ ʦʪʧʨʘʚʢʫ ʧʠʩʝʤ ʧʦ ʚʩʝʡ ʩʪʨʘʥʝ. ɹʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʬʦʨʤʣʝʥʘ ʠʝʨʘʨʭʠʷ ʧʦʯʪʦʚʦʛʦ ʚʝʜʦʤʩʪʚʘ: 
ʛʣʘʚʥʦʝ ʧʦʯʪʦʚʳʭ ʜʝʣ ʧʨʘʚʣʝʥʠʝ - ʧʦʯʪʘʤʪʳ ï ʛʫʙʝʨʥʩʢʠʝ ʧʦʯʪʤʝʡʩʪʝʨʳ - ʫʝʟʜʥʳʝ ʧʦʯʪʤʝʡʩʪʝʨʳ.  

ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʧʦʯʪʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʢʦʥʮʝ XVIII ʚʝʢʘ: çʀʟ ʇʝ-
ʪʝʨʙʫʨʛʘ ʧʦʯʪʘ ʫʭʦʜʠʣʘ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ ʈʠʛʫ, ʄʦʩʢʚʫ, ɺʳʙʦʨʛ, ʂʨʳʤ, ʋʢʨʘʠʥʫ, ɹʝʣʦʨʫʩʩʠʶ ʠ ʦʜʠʥ 
ʨʘʟ ʚ ʤʝʩʷʮ ð ʚ ʂʦʥʩʪʘʥʪʠʥʦʧʦʣʴ. ɽʞʝʜʥʝʚʥʦ ʦʪʧʨʘʚʣʷʣʘʩʴ ʧʦʯʪʘ ʚ ʂʨʦʥʰʪʘʜʪ ʠ ʎʘʨʩʢʦʝ ʉʝʣʦ. ʏʝʨʝʟ 
ʈʠʛʫ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʯʪʦʚʘʷ ʩʚʷʟʴ ʩ ɽʚʨʦʧʦʡ, ʯʝʨʝʟ ɺʳʙʦʨʛ ð ʩʦ ʉʢʘʥʜʠʥʘʚʩʢʠʤʠ ʩʪʨʘʥʘʤʠ. ʀʟ 
ʄʦʩʢʚʳ ʧʦʯʪʘ ʫʭʦʜʠʣʘ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʚ ʇʝʪʝʨʙʫʨʛ ʠ ʉʤʦʣʝʥʩʢ, ʨʘʟ ʚ ʥʝʜʝʣʶ ð ʚ ʂʠʝʚ, ʂʨʳʤ, ɸʩʪ-
ʨʘʭʘʥʴ, ɺʦʨʦʥʝʞ, ɸʨʭʘʥʛʝʣʴʩʢ ʠ ʉʠʙʠʨʴ, ʜʚʘ ʨʘʟʘ ʚ ʤʝʩʷʮ ðʚ ʊʫʨʮʠʶ.è [2, ʩ.281] ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʧʦʯ-
ʪʦʚʳʝ ʢʦʥʪʦʨʳ ʧʦʷʚʠʣʠʩʴ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ. ʋʞʝ ʩ ʩʝʨʝʜʠʥʳ ʚʝʢʘ ʧʦʯʪʘ ʩʪʘʣʘ ʧʨʠʥʠʤʘʪʴ 
ʜʣʷ ʦʪʧʨʘʚʢʠ ʥʝ ʪʦʣʴʢʦ ʧʠʩʴʤʘ, ʥʦ ʠ ʧʦʩʳʣʢʠ.  

ɺ 1796 ʇʘʚʝʣ 1 ʜʣʷ ʦʪʧʨʘʚʢʠ ʦʩʦʙʦ ʚʘʞʥʳʭ ʧʠʩʝʤ ʩʦʟʜʘʣ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʦʥʳʥʝ ʬʝʣʴʜʲʝʛʝʨ-
ʩʢʫʶ ʩʣʫʞʙʫ [3, ʩ.362]. ʇʦʩʣʝ ʫʯʨʝʞʜʝʥʠʷ ʤʠʥʠʩʪʝʨʩʪʚʘ ɺʥʫʪʨʝʥʥʠʭ ʜʝʣ ɻʣʘʚʥʦʝ ʧʦʯʪʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ 
ʙʳʣʦ ʧʝʨʝʜʘʥʦ ʚ ʝʛʦ ʚʝʜʝʥʠʝ ʢʘʢ ʜʝʧʘʨʪʘʤʝʥʪ ʧʦʯʪ. ɺ 1830 ʦʥʦ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 
ʚʝʜʦʤʩʪʚʦ ï ʛʣʘʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʯʪ. ʋ ʥʝʛʦ ʚ ʧʦʜʯʠʥʝʥʠʠ ʥʘʭʦʜʠʣʦʩʴ 2 ʧʦʯʪʘʤʪʘ (ʚ ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛʝ ʠ ʄʦʩʢʚʝ), ʘ ʚʩʷ ʩʪʨʘʥʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ 11 ʧʦʯʪʦʚʳʭ ʦʢʨʫʛʦʚ ʚʦ ʛʣʘʚʝ ʩ ʧʦʯʪ-
ʠʥʩʧʝʢʪʦʨʦʤ. ʉ 1853 ʢʘʞʜʘʷ ʛʫʙʝʨʥʠʷ ʩʪʘʣʘ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʟ ʩʝʙʷ ʦʪʜʝʣʴʥʳʡ ʧʦʯʪʦʚʳʡ ʦʢʨʫʛ (ʢʨʦʤʝ 
ʛʫʙʝʨʥʠʡ ʚ ʉʠʙʠʨʠ, ʇʦʣʴʰʝ ʠ ʥʘ ʂʘʚʢʘʟʝ).  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʯʪʳ ʩʳʛʨʘʣʦ ʠ ʧʦʷʚʣʝʥʠʝ ʰʦʩʩʝʡʥʳʭ ʜʦʨʦʛ, ʦ ʯʝʤ ʙʳʣʦ ʨʘʩʩʢʘʟʘʥʦ ʚ 
ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ. ɺ 40-ʝ ʛʛ. XIX ʚʝʢʘ ʧʨʦʠʟʦʰʣʦ ʨʷʜ ʩʝʨʴʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʧʦʯʪʳ: 
ʙʳʣʘ ʦʪʤʝʥʝʥʘ ʨʘʟʥʠʮʘ ʩʪʦʠʤʦʩʪʠ ʦʪʧʨʘʚʢʠ ʧʠʩʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʩʪʦʷʥʠʷ. ʇʦʷʚʠʣʠʩʴ ʰʪʝʤ-
ʧʝʣʴʥʳʝ ʢʦʥʚʝʨʪʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʙʠʨʘʪʴ ʧʠʩʴʤʘ ʚʥʝ ʧʦʯʪʦʚʳʭ ʦʪʜʝʣʝʥʠʡ: ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʥʘʯʘʣʠ 
ʧʦʷʚʣʷʪʴʩʷ ʧʦʯʪʦʚʳʝ ʷʱʠʢʠ. ɺ 1850-ʝ ʰʪʝʤʧʝʣʴʥʳʝ ʢʦʥʚʝʨʪʳ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʤʘʨʢʘʤʠ [3, ʩ.363]. 

ʅʫʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʧʦʯʪʦʚʳʝ ʩʪʘʥʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʳ ʧʦ-
ʯʪʳ ʚ ʫʟʢʦʤ ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ. ʂ ʥʘʯʘʣʫ XVIII ʚʝʢʘ ʩʠʩʪʝʤʘ ʷʤʩʢʦʡ ʛʦʥʴʙʳ ʚ ʦʙʱʝʤ ʚʠʜʝ ʦʩʪʘʚʘʣʘʩʴ 
ʧʨʝʞʥʝʡ. ʗʤʱʠʢʠ ʦʙʳʯʥʦ ʩʝʣʠʣʠʩʴ ʙʣʠʟ ʩʪʘʥʦʚ ʩʣʦʙʦʜʘʤʠ, ʠ ʜʝʣʠʣʠʩʴ ʥʘ ʚʳʪʠ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʠʤʝʣ 
ʧʦ 3-4 ʣʦʰʘʜʠ, ʢʦʥʥʦʝ ʩʥʘʨʷʞʝʥʠʝ ʠ ʪ. ʧ. ɽʛʦ ʞʘʣʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 20-25 ʨʫʙʣʝʡ ʚ ʛʦʜ [2, ʩ.273]. (ʚ 
ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʮʝʥʢʠ ʞʘʣʦʚʘʥʠʷ ʨʘʟʥʷʪʩʷ, ʥʦ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 20-30 ʨʫʙʣʝʡ ʚ ʛʦʜ). ʊʘʢ-
ʞʝ ʷʤʱʠʢ ʤʦʛ ʧʦʣʫʯʘʪʴ ʧʣʘʪʫ ʦʪ ʪʝʭ, ʢʦʛʦ ʦʥ ʚʝʟ, ʠ ʠʤʝʣ ʦʩʚʦʙʦʞʜʝʥʥʳʡ ʦʪ ʥʘʣʦʛʦʚ ʟʝʤʝʣʴʥʳʡ ʫʯʘ-
ʩʪʦʢ. ɺʩʝʛʦ ʚ ʩʪʨʘʥʝ ʙʳʣʦ ʧʨʠʤʝʨʥʦ 45 ʪʳʩ. ʷʤʱʠʢʦʚ.  

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʧʫʪʝʰʝʩʪʚʠʠ ʠʛʨʘʣʠ ʧʦʜʦʨʦʞʥʳʝ. ʕʪʦʪ ʜʦʢʫʤʝʥʪ ʩʦʜʝʨʞʘʣ ʠʤʷ ʧʦʣʫʯʠʚʰʝʛʦ ʝʸ, 
ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʝʤʫ ʣʦʰʘʜʝʡ, ʧʦʨʷʜʦʢ ʦʧʣʘʪʳ ʠ ʮʝʣʴ ʝʛʦ ʧʦʝʟʜʢʠ. ʇʦʜʦʨʦʞʥʳʝ ʙʳʣʠ ʥʝʦʙ-
ʭʦʜʠʤʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʣʦʰʘʜʝʡ ʥʘ ʩʪʘʥʮʠʷʭ. ɺʳʧʠʩʘʪʴ ʝʸ ʤʦʛʣʠ ʨʘʟʣʠʯʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʝʜʦʤ-
ʩʪʚʘ, ʷʤʩʢʠʝ ʠʣʠ ʧʦʯʪʦʚʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʤʝʩʪʥʳʝ ʚʣʘʩʪʠ. ʊʘʢʞʝ ʥʘ ʢʘʞʜʦʡ ʩʪʘʥʮʠʠ ʜʦʣʞʥʘ ʙʳʣʘ ʥʘʭʦ-
ʜʠʪʴʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʢʥʠʛʘ, ʛʜʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚʩʝ ʧʨʦʝʟʞʘʶʱʠʝ.  

ʃʶʜʠ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʝ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ ʠʣʠ çʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠè ʤʦʛʣʠ 
ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʤʠ ʜʣʷ ʟʘʤʝʥʳ ʥʘ ʥʠʭ ʫʩʪʘʚʰʠʭ ʣʦʰʘʜʝʡ, ʦʩʪʘʥʦʚʢʠ ʥʘ ʥʦʯʣʝʛ, ʫʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ, ʦʪ-
ʜʳʭʘ ʠ ʪ. ʧ. ʇʫʪʝʰʝʩʪʚʝʥʥʠʢ, ʝʜʫʱʠʡ ʧʦ ʢʘʟʝʥʥʦʡ ʥʘʜʦʙʥʦʩʪʠ ʠʤʝʣ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʚʩʝʤʠ ï ʦʥ 
ʙʨʘʣ ʣʦʰʘʜʝʡ çʙʝʟ ʦʯʝʨʝʜʠè [1, ʩ.25]. ʇʣʘʪʠʣ çʧʨʦʛʦʥʳè, ʪ. ʝ. ʧʣʘʪʫ ʟʘ ʧʨʦʝʟʜ, ʦʥ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʪʘʚʢʘʤ: ʜʣʷ ʚʩʝʭ ʧʨʦʯʠʭ ʮʝʥʘ ʙʳʣʘ ʚʳʰʝ. ɺ ʢʦʥʮʝ XVIII ʚʝʢʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʫʩʪʘʥʦʚ-
ʣʝʥʥʘʷ ʩʫʤʤʘ ʩʦʩʪʘʚʣʷʣʘ 12 ʢʦʧʝʝʢ ʟʘ 10 ʚʝʨʩʪ. ɺʩʸ ʵʪʦ, ʢʘʢ ʥʝ ʪʨʫʜʥʦ ʜʦʛʘʜʘʪʴʩʷ, ʩʦʟʜʘʚʘʣʦ ʧʦʯʚʫ 
ʜʣʷ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʡ. ʏʠʥʦʚʥʠʢʠ ʚʳʧʠʩʳʚʘʣʠ ʢʘʟʝʥʥʳʝ ʧʦʜʦʨʦʞʥʳʝ ʯʘʩʪʥʳʤ ʣʠʮʘʤ ʟʘ ʚʟʷʪʢʫ, ʠʣʠ 
ʩʝʙʝ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʤ ʚ ʯʘʩʪʥʳʭ ʮʝʣʷʭ. ʉʪʦʠʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʟʜʘʚʘʣʘʩʴ 
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ʠʤʝʥʥʦ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʫʞʜ; ʦʜʥʘʢʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ XVIII ʚʝʢʘ ʯʠʩʣʦ çʯʘʩʪʥʳʭè ʣʠʮ, ʧʦʣʴʟʦʚʘʚ-
ʰʠʭʩʷ ʫʩʣʫʛʘʤʠ ʧʦʯʪʦʚʳʭ ʩʪʘʥʮʠʡ, ʫʚʝʣʠʯʠʣʦʩʴ.  

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʨʘʙʦʪʳ ʚʩʝ ʩʠʩʪʝʤʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʠʩʪʦʨʠʠ ʙʳʣʘ ʥʝʭʚʘʪʢʘ ʣʦ-
ʰʘʜʝʡ. ɿʘʯʘʩʪʫʶ ʦʢʦʣʦ ʧʦʯʪʦʚʳʭ ʩʪʘʥʮʠʡ ʥʘʭʦʜʠʣʠʩʴ ʷʤʱʠʢʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʯʘʩʪʥʦʤ ʧʦʨʷʜʢʝ: ʧʨʘʚ-
ʜʘ, ʦʙʳʯʥʦ, ʮʝʥʘ ʟʘ ʠʭ ʫʩʣʫʛʠ ʙʳʣʘ ʚʳʰʝ. ʕʪʠʤʠ ʷʤʱʠʢʘʤʠ ʤʦʛʣʠ ʙʳʪʴ ʜʘʞʝ ʢʨʝʩʪʴʷʥʝ, ʦʪʧʫʱʝʥʥʳʝ 
ʠʭ ʚʣʘʜʝʣʴʮʝʤ ʥʘ ʦʙʨʦʢ.  

ʉʦ ʚʨʝʤʝʥ ɽʢʘʪʝʨʠʥʳ II ʥʘʯʘʣʴʥʠʢʦʤ ʧʦʯʪʦʚʦʡ ʩʪʘʥʮʠʠ ʙʳʣ ʯʠʥʦʚʥʠʢ ʩ ʯʠʥʦʤ çʢʦʣʣʝʞʩʢʠʡ ʨʝʛʠ-
ʩʪʨʘʪʦʨè (14 ʨʘʥʛ).  

ɺ ʟʘʚʝʨʰʝʥʠʝ ʩʯʠʪʘʶ ʥʝʦʙʭʦʜʠʤʳʤ ʩʢʘʟʘʪʴ ʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ ʝʟʜʠʣʠ ʣʶʜʠ ʚ ʢʦʥʮʝ 
XVIII ʚʝʢʘ. ʆʙʳʯʥʦ ʣʶʜʠ, ʧʫʪʝʰʝʩʪʚʫʶʱʠʝ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʜʝʣʘʤ, ʜʦʣʞʥʳ ʙʳʣʠ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦ-
ʨʦʩʪʴ 12 ʚʝʨʩʪ\ʯʘʩ ʣʝʪʦʤ ʠ ʟʠʤʦʡ, ʘ ʚʝʩʥʦʡ ʠ ʦʩʝʥʶ ï 11. ʧʨʦʯʠʝ ʞʝ ʝʟʜʠʣʠ ʟʠʤʦʡ ʠ ʣʝʪʦʤ ʩʦ ʩʢʦʨʦ-
ʩʪʴʶ ʧʨʠʤʝʨʥʦ 10 ʚʝʨʩʪ\ʯʘʩ, ʦʩʝʥʶ ʠ ʚʝʩʥʦʡ ï ʧʦ 8.  
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ʌɻɹʆʋ ɺʆ çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ 
ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦè, ʛ. ɼʦʥʝʮʢ 

 

ɹʦʦʧʫʙʯʡʸ: ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʦʥʮʝʧʮʠʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʝʸ ʧʨʘʢʪʠ-
ʯʝʩʢʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʥʜʫʩʪʨʠʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ (HoReCa). ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫ-
ʨʝʥʮʠʠ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʦʧʨʝʜʝ-
ʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʦʧʳʪʫ ʛʦʩʪʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
ʦʩʥʦʚʳ ʢʦʥʮʝʧʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʟʜʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ ʛʦʩʪʝʡ, 
ʘ ʪʘʢʞʝ ʧʦʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ ʚʥʝʜʨʝʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʝʨʚʠʩʘ ʚ ʧʨʘʢʪʠʢʫ ʧʨʝʜʧʨʠʷʪʠʡ HoReCa. 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʠʩʢʠ ʠ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, HoReCa, ʠʥʜʫʩʪʨʠʷ ʛʦʩʪʝ-
ʧʨʠʠʤʩʪʚʘ, ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʣʦʷʣʴʥʦʩʪʴ, ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ. 
 

THE CONCEPT OF EMOTIONAL SERVICE: THEORY AND PRACTICE OF IMPLEMENTATION IN THE 
HOSPITALITY INDUSTRY 

 
Kardash Olesya Sergeevna, 

Dybok Valentina Vladimirovna 
 
Abstract: The work is devoted to the study of the concept of emotional service and its practical implementa-
tion in the hospitality industry (HoReCa). In the context of growing competition and changing consumer prefer-
ences, functional service is no longer the determining factor, giving way to the guest's emotional experience. 
The work examines the theoretical foundations of the concept, presents practical models for creating emotion-
al value for guests, and provides a step-by-step algorithm for implementing emotional service in the practice of 
HoReCa enterprises. The risks are analyzed, and ways to minimize them are proposed. 
Key words: emotional service, emotional support, HoReCa, hospitality industry, emotional intelligence, loyalty, 
emotional burnout. 

 
ʀʥʜʫʩʪʨʠʷ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ (HoReCa) ʦʪʥʦʩʠʪʩʷ ʢ ʩʬʝʨʝ ʫʩʣʫʛ, ʢʦʪʦʨʘʷ ʪʨʘʜʠʮʠʦʥʥʦ ʩʪʨʦʠʪʩʷ ʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʯʝʣʦʚʝʢʦʤ, ʛʜʝ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʘʩʧʝʢʪʘʤʠ, ʥʦ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʚʦʩʧʨʠʷʪʠʝʤ ʢʣʠʝʥʪʘ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫ-
ʨʝʥʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʯʠʩʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʉʝ-
ʛʦʜʥʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʫʩʧʝʭʘ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʧʨʦʩʪʦ ʫʜʦʚʣʝʪʚʦʨʠʪʴ, ʥʦ ʠ ʧʨʝʚʟʦʡʪʠ 
ʦʞʠʜʘʥʠʷ ʢʣʠʝʥʪʘ, ʩʦʟʜʘʚ ʷʨʢʠʡ, ʧʦʟʠʪʠʚʥʳʡ ʠ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʧʳʪ. ʕʪʦ ʧʦʨʦʞʜʘʝʪ 
ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ ʢʘʢ çʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʝʨʚʠʩè. 
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ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ HoReCa, ʛʜʝ ʧʨʷʤʦʡ ʢʦʥʪʘʢʪ ʩ ʢʣʠʝʥʪʦʤ ʥʝʠʟʙʝʞʝʥ, ʘ ʩʦʟʜʘʥʠʝ ʛʦʩʪʝʧʨʠʠʤʥʦʡ 
ʘʪʤʦʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʙʠʟʥʝʩʘ, ʧʦʥʠʤʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʝʨʚʠʩʘ 
ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʞʝʣʘʪʝʣʴʥʳʤ, ʘ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ. 

ʂʦʥʮʝʧʮʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʝʨʚʠʩʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʥʘʫʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. ɽʝ ʬʫʥʜʘ-
ʤʝʥʪ ʟʘʣʦʞʠʣʠ ɹ. ɼʞʦʟʝʬ ʇʘʡʥ II ʠ ɼʞʝʡʤʩ ɻʠʣʤʦʨ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʕʢʦʥʦʤʠʢʘ ʚʧʝʯʘʪʣʝʥʠʡè ʚ 1999 ʛʦ-
ʜʫ. ʆʥʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʪʨʝʙʠʪʝʣʴ ʧʣʘʪʠʪ ʥʝ ʟʘ ʪʦʚʘʨ ʠʣʠ ʫʩʣʫʛʫ ʢʘʢ ʪʘʢʦʚʳʝ, ʘ ʟʘ ʟʘʧʦ-
ʤʠʥʘʶʱʠʝʩʷ ʩʦʙʳʪʠʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ. ʋʩʣʫʛʘ ʩʪʘʥʦʚʠʪʩʷ ʩʮʝʥʦʡ, ʘ ʧʝʨʩʦʥʘʣ ð ʘʢʪʸʨʘʤʠ, 
ʩʦʟʜʘʶʱʠʤʠ ʩʧʝʢʪʘʢʣʴ ʜʣʷ ʛʦʩʪʷ. 

ʉʘʤ ʪʝʨʤʠʥ çʶʥʧʯʡʧʦʙʤʵʦʧʞ ʧʚʪʤʬʟʡʛʙʦʡʞè ʚʧʝʨʚʳʝ ʙʳʣ ʚʚʝʜʝʥ ʩʦʮʠʦʣʦʛʦʤ ɹʩʤʡ ʎʧʮ-
ʱʡʤʵʝ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʦʥʘ ʦʧʠʩʳʚʘʣʘ ʪʨʫʜ ʨʘʙʦʪʥʠʢʦʚ ʩʬʝʨʳ ʩʝʨʚʠʩʘ, ʢʦʪʦʨʳʝ ʚʳʥʫʞʜʝʥʳ ʩʜʝʨʞʠ-
ʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʯʫʚʩʪʚʘ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʧʨʠʚʝʪʣʠʚʦʩʪʴ, ʜʘʞʝ ʢʦʛʜʘ ʚʥʫʪʨʠ ʫ ʥʠʭ ʢʠʧʠʪ ʨʘʟʜʨʘʞʝ-
ʥʠʝ. 

ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʝʨʩʦ-
ʥʘʣʘ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫ ʛʦʩʪʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʣʫ-
ʯʝʥʠʷ ʫʩʣʫʛʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʝʨʚʠʩʦʤ 
ʚ ʪʦʤ, ʯʪʦ ʧʝʨʚʳʡ ʦʙʨʘʱʘʝʪʩʷ ʢ ʯʫʚʩʪʚʘʤ ʯʝʣʦʚʝʢʘ (çʢʘʢ ʷ ʩʝʙʷ ʟʜʝʩʴ ʦʱʫʱʘʶè), ʘ ʚʪʦʨʦʡ ð ʢ ʬʘʢʪʘʤ 
(çʧʦʣʫʯʠʣ ʣʠ ʷ ʪʦ, ʟʘ ʯʝʤ ʧʨʠʰʸʣè). ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʠʭ 
ʜʚʫʭ ʧʦʥʷʪʠʡ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʞʦʡʞ ʭʬʦʣʯʡʧʦʙʤʵʦʧʜʧ ʡ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʪʞʩʛʡʪʙ 

ʃʩʡʫʞʩʡʢ ʍʬʦʣʯʡʧʦʙʤʵʦʴʢ ʪʞʩʛʡʪ ʖʥʧʯʡʧʦʙʤʵʦʴʢ ʪʞʩʛʡʪ 

ʆʩʥʦʚʥʦʡ ʬʦʢʫʩ ɺʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯʠ ʉʦʟʜʘʥʠʝ ʦʱʫʱʝʥʠʷ, ʵʤʦʮʠʡ 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 
ʅʝʡʪʨʘʣʴʥʳʡ/ʬʦʨʤʘʣʴʥʦ-

ʧʦʣʦʞʠʪʝʣʴʥʳʡ 
ʊʝʧʣʦ, ʟʘʙʦʪʘ, ʧʨʠʟʥʘʥʠʝ 

ɿʘʧʦʤʠʥʘʝʤʦʩʪʴ ʅʠʟʢʘʷ (ʟʘʙʳʚʘʝʪʩʷ ʩʨʘʟʫ) 
ɺʳʩʦʢʘʷ (ʬʦʨʤʠʨʫʝʪ ʚʦʩʧʦʤʠ-

ʥʘʥʠʝ) 

ɺʣʠʷʥʠʝ ʥʘ ʣʦʷʣʴʥʦʩʪʴ ʉʣʘʙʦʝ ʉʠʣʴʥʦʝ 

ʈʝʟʫʣʴʪʘʪ ʜʣʷ ʙʠʟʥʝʩʘ ʋʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʃʦʷʣʴʥʦʩʪʴ ʠ ʧʦʚʪʦʨʥʳʝ ʚʠʟʠʪʳ 

 
ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘʢʨʳʚʘʝʪ ʢʦʥʢʨʝʪʥʫʶ ʧʦʪʨʝʙʥʦʩʪʴ: ʙʳʩʪʨʦʝ ʟʘʩʝʣʝʥʠʝ, ʪʦʯʥʳʡ 

ʟʘʢʘʟ, ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʫʙʦʨʢʫ. ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʞʝ ʚʳʭʦʜʠʪ ʟʘ ʵʪʠ ʛʨʘʥʠʮʳ, ʨʦʞʜʘʷ ʫ ʧʦʩʝʪʠʪʝʣʷ ʯʫʚ-
ʩʪʚʘ ʟʘʙʦʪʳ, ʩʦʙʩʪʚʝʥʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʠ ʥʝʧʦʚʪʦʨʠʤʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʛʦʩʪʝʧʨʠʠʤʩʪʚʦ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛʠ, ʘ ʠʩʢʫʩʩʪʚʦ çʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʯʫʚʩʪʚʘ ʠ ʵʤʦʮʠʠ ʢʘʞ-
ʜʦʛʦ ʛʦʩʪʷ, ʧʨʦʙʫʞʜʘʪʴ ʧʨʠʷʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʚʦʩʧʦʤʠʥʘʥʠʷè [1]. 

ʕʤʦʮʠʦʥʘʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʜʚʫʭ ʧʦʟʠʮʠʡ: 

¶ ʵʤʦʮʠʠ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʝʪ ʧʦʪʨʝʙʠʪʝʣʴ ʚ ʤʦʤʝʥʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʫʩʣʫʛʠ; 

¶ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʨʘʙʦʪʘ, ʚʳʧʦʣʥʷʝʤʘʷ ʩʦʪʨʫʜʥʠʢʦʤ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʛʦʩʪʶ ʢʦʤ-
ʬʦʨʪ ʠ ʦʧʨʘʚʜʘʪʴ ʝʛʦ ʦʞʠʜʘʥʠʷ [2, ʩ.67]. 

ʕʤʦʮʠʠ ʧʦʪʨʝʙʠʪʝʣʷ ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʨʝʘʢʮʠʷ ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʮʝʥʥʦʩʪʴ ʫʩʣʫʛʠ, ʦʥʠ ʦʧʨʝʜʝʣʷʶʪ 
ʝʛʦ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ. ʂʣʠʝʥʪʳ, ʧʦʣʫʯʠʚʰʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʧʨʠʥʠʤʘʶʪ ʨʝʰʝʥʠʷ ʙʳʩʪ-
ʨʝʝ, ʯʝʤ ʪʝ, ʢʪʦ ʧʝʨʝʞʠʚʘʝʪ ʥʝʛʘʪʠʚʥʳʝ ʯʫʚʩʪʚʘ.  

ʅʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʩʝʨʚʠʩʥʦʡ ʫʩʣʫʛʠ ʚʣʠʷʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʘ:  
ü ʬʠʟʠʯʝʩʢʘʷ ʩʨʝʜʘ; 
ü ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʝʨʩʦʥʘʣʦʤ; 
ü ʧʦʚʝʜʝʥʠʝ ʜʨʫʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʈʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʚʝʜʫʪ ʢ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʘ ʦʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ 
ʛʦʪʦʚʥʦʩʪʴ ʢʣʠʝʥʪʘ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʮʝʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʝʜʧʨʠʷʪʠʝʤ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʣʫʯʝʥʥʳʝ 
ʵʤʦʮʠʠ ʥʘʧʨʷʤʫʶ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʦʜʫʢʪʘ ʚ ʛʣʘʟʘʭ ʢʣʠʝʥʪʘ. 
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ʉʦʪʨʫʜʥʠʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʩ ʧʦʪʨʝʙʠʪʝʣʝʤ, ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚ-
ʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʫʩʣʫʛʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʦʙʦ ʮʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʩʦʪʨʫʜʥʠʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʨʘʟʚʠʪʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ï ʩʧʦʩʦʙʥʦʩʪʴʶ ʨʘʩʧʦʟʥʘʚʘʪʴ ʵʤʦʮʠʠ 
ʧʦʩʝʪʠʪʝʣʝʡ ʠ ʚʣʠʷʪʴ ʥʘ ʥʠʭ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʷʪʴ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, ʯʪʦʙʳ ʧʨʠʥʠʤʘʪʴ ʚʟʚʝʰʝʥʥʳʝ 
ʨʝʰʝʥʠʷ. ɺ ʩʪʨʫʢʪʫʨʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚʳʜʝʣʷʶʪ 4 ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʘ (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʊʫʩʬʣʫʬʩʙ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ 

 
ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʠ ʢʦʤʧʦʥʝʥʪʳ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʜʧʨʠʷʪʠʡ HoReCa: 

¶ ɺʦʩʧʨʠʷʪʠʝ ʵʤʦʮʠʡ: ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʦʪʝʣʷ ʟʘʤʝʯʘʝʪ, ʯʪʦ ʛʦʩʪʴ ʥʘ ʨʝʩʝʧʰʥ ʠʟʙʝʛʘʝʪ ʟʨʠʪʝʣʴ-
ʥʦʛʦ ʢʦʥʪʘʢʪʘ ʠ ʛʦʚʦʨʠʪ ʨʝʟʢʦ. ɺʤʝʩʪʦ ʩʪʘʥʜʘʨʪʥʦʡ ʬʨʘʟʳ ʦʥ ʧʨʝʜʣʘʛʘʝʪ ʧʨʠʩʝʩʪʴ ʠ ʧʦʜʘʸʪ ʚʦʜʫ, ʩʥʠ-
ʤʘʷ ʥʘʧʨʷʞʝʥʠʝ ʝʱʸ ʜʦ ʥʘʯʘʣʘ ʜʠʘʣʦʛʘ. 

¶ ʉʨʘʚʥʝʥʠʝ ʵʤʦʮʠʡ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ: ʦʬʠʮʠʘʥʪ ʚʠʜʠʪ, ʯʪʦ ʛʦʩʪʴ ʥʝʨʚʥʦ ʧʦʩʪʫʢʠʚʘʝʪ ʧʦ ʩʪʦʣʫ 
ʠ ʩʤʦʪʨʠʪ ʥʘ ʩʦʩʝʜʥʠʡ ʩʪʦʣʠʢ, ʛʜʝ ʧʦʜʘʶʪ ʚʠʥʦ. ʆʥ ʚʩʧʦʤʠʥʘʝʪ ʧʦʭʦʞʠʡ ʩʣʫʯʘʡ ð ʠ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʵʪʦ 
ʥʝ ʧʨʦʩʪʦ ʛʦʣʦʜ, ʘ ʨʘʟʜʨʘʞʝʥʠʝ ʦʪ ʪʦʛʦ, ʯʪʦ ʝʛʦ ʘʧʝʨʠʪʠʚ ʟʘʧʘʟʜʳʚʘʝʪ. ʆʥ ʧʦʜʭʦʜʠʪ ʥʝ ʩʦ ʚʨʝʤʝʥʝʤ 
ʛʦʪʦʚʥʦʩʪʠ ʙʣʶʜʘ, ʘ ʩ ʠʟʚʠʥʝʥʠʝʤ ʟʘ ʟʘʜʝʨʞʢʫ ʥʘʧʠʪʢʘ. 

¶ ʇʦʥʠʤʘʥʠʝ ʠ ʘʥʘʣʠʟ ʵʤʦʮʠʡ: ʂʣʠʝʥʪ ʧʦʩʪʦʷʥʥʦ ʩʤʦʪʨʠʪ ʥʘ ʯʘʩʳ ʠ ʥʝʨʚʥʠʯʘʝʪ. ʆʬʠʮʠʘʥʪ ʵʪʦ 
ʟʘʤʝʯʘʝʪ ʠ ʧʦʥʠʤʘʝʪ, ʯʪʦ ʛʦʩʪʴ ʢʫʜʘ-ʪʦ ʦʧʘʟʜʳʚʘʝʪ. ʆʥ ʫʪʦʯʥʷʝʪ ʪʘʢ ʵʪʦ ʠʣʠ ʥʝʪ, ʠ, ʝʩʣʠ ʜʘ ï ʧʨʦʩʠʪ 
ʢʫʭʥʶ ʩʥʘʯʘʣʘ ʧʨʠʛʦʪʦʚʠʪʴ ʝʛʦ ʟʘʢʘʟ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʝʪ ʢʣʠʝʥʪʫ ʚʟʷʪʴ ʛʦʪʦʚʫʶ ʝʜʫ ʩ ʩʦʙʦʡ, ʯʪʦʙʳ 
ʩʵʢʦʥʦʤʠʪʴ ʚʨʝʤʷ. 

¶ ʋʧʨʘʚʣʝʥʠʝ ʵʤʦʮʠʷʤʠ: ʥʘ ʟʘʚʪʨʘʢʝ ʚ ʦʪʝʣʝ ʟʘʢʘʥʯʠʚʘʶʪʩʷ ʢʨʫʘʩʩʘʥʳ, ʛʦʩʪʴ ʚʦʟʤʫʱʘʝʪʩʷ. 
ʋʧʨʘʚʣʷʶʱʠʡ ʩʧʦʢʦʡʥʦ ʥʘʟʳʚʘʝʪ ʛʦʩʪʷ ʧʦ ʠʤʝʥʠ, ʜʘʸʪ ʯʸʪʢʠʡ ʩʨʦʢ (6 ʤʠʥʫʪ ʜʦ ʩʣʝʜʫʶʱʝʡ ʧʘʨʪʠʠ) ʠ 
ʧʨʠʥʦʩʠʪ ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʡ ʩʦʢ. ʆʥ ʧʝʨʝʚʦʜʠʪ ʬʦʢʫʩ ʩ ʧʨʦʰʣʦʛʦ ʨʘʟʦʯʘʨʦʚʘʥʠʷ ʥʘ ʙʫʜʫʱʝʝ ʜʝʡʩʪʚʠʝ 
ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪ ʢʦʥʪʨʦʣʴ, ʩʥʠʤʘʷ ʘʛʨʝʩʩʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʝʨʩʦʥʘʣʘ HoReCa ʧʨʝʚʨʘʱʘʝʪ ʩʪʘʥʜʘʨʪ-
ʥʳʡ ʩʝʨʚʠʩ ʚ ʟʘʧʦʤʠʥʘʶʱʠʡʩʷ ʦʧʳʪ, ʩʥʠʞʘʝʪ ʢʦʥʬʣʠʢʪʳ ʠ ʧʦʚʳʰʘʝʪ ʣʦʷʣʴʥʦʩʪʴ ʛʦʩʪʝʡ. 

ʇʦʟʜʥʝʝ ɼ. ɻʦʫʣʤʘʥ ʨʘʩʰʠʨʠʣ ʧʦʥʷʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʦ ʧʷʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ, 
ʚʢʣʶʯʠʚ ʚ ʥʝʛʦ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ (ʩʘʤʦʩʦʟʥʘʥʠʝ, ʩʘʤʦʨʝʛʫʣʷʮʠʷ, ʤʦʪʠʚʘʮʠʷ), ʪʘʢ ʠ ʚʥʝʰʥʠʝ (ʵʤʧʘʪʠʷ, 
ʩʦʮʠʘʣʴʥʳʝ ʥʘʚʳʢʠ) ʢʘʯʝʩʪʚʘ [3]. ɺʘʞʥʦ, ʯʪʦ ʦʥ ʥʝ ʧʨʦʩʪʦ ʨʘʩʰʠʨʠʣ ʜʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ, ʦʥ ʧʨʝʜʩʪʘʚʠʣ 
ʜʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʨʘʟʚʠʚʘʝʤʳʝ ʣʠʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ. 
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ɺʦʩʧʨʠʷʪʠʝ ʵʤʦʮʠʡ ð ʧʦʟʚʦʣʷʝʪ ʯʝʣʦʚʝʢʫ ʫʣʘʚʣʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʦʙʩʪʚʝʥʥʳʝ 
ʧʝʨʝʞʠʚʘʥʠʷ, ʥʦ ʠ ʵʤʦʮʠʠ ʦʢʨʫʞʘʶʱʠʭ ʯʝʨʝʟ ʚʝʨʙʘʣʴʥʳʝ ʠ ʥʝʚʝʨʙʘʣʴʥʳʝ ʩʠʛʥʘʣʳ. 

ʉʨʘʚʥʝʥʠʝ ʵʤʦʮʠʡ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʥʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ð ʫʤʝʥʠʝ ʩʨʘʚʥʠʚʘʪʴ ʧʝʨʝʞʠʪʳʝ 
ʨʘʥʝʝ ʯʫʚʩʪʚʘ ʩʦ ʩʭʦʞʠʤʠ ʵʤʦʮʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ. 

ʇʦʥʠʤʘʥʠʝ ʠ ʘʥʘʣʠʟ ʵʤʦʮʠʡ ð ʩʧʦʩʦʙʥʦʩʪʴ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʦʝ 
ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʩʦʙʝʩʝʜʥʠʢʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʵʤʦʮʠʷʤʠ ð ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ, ʢʦʪʦʨʳʡ ʦʭʚʘʪʳʚʘʝʪ ʢʦʥʪʨʦʣʴ ʥʘʜ 
ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʝʨʝʞʠʚʘʥʠʷʤʠ ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʤʦʮʠʠ ʜʨʫʛʠʭ ʣʶʜʝʡ. 
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ (ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʨʫʜ) ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 2 ʬʦʨʤʳ: ʧʦʚʝʨʭʥʦʩʪʥʫʶ 
ʠ ʛʣʫʙʠʥʥʫʶ (ʨʠʩ.2). 

 

 
ʉʡʪ. 2. ʍʧʩʥʴ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʫʩʬʝʙ 

 
ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʣʫʙʠʥʥʳʡ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʨʫʜ ʤʦʞʝʪ ʦʙʝʨʥʫʪʴʩʷ ʥʝʛʘʪʠʚʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ ð ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʚʳʛʦʨʘʥʠʝʤ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʦʙʱʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʪʝʨʤʠʥ çʛʴʜʧʩʙʦʡʞè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 
ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ, ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʫʤʩʪʚʝʥʥʦʛʦ ʠʩʪʦʱʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, 
ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ. ʅʘʠʙʦʣʝʝ ʧʨʠʟʥʘʥʥʦʡ ʷʚʣʷʝʪʩʷ ʫʩʹʮʭʙʣʫʧʩʦʙʸ ʥʧʝʞʤʵ ʊʖɻ, ʨʘʟ-
ʨʘʙʦʪʘʥʥʘʷ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʂ. ʄʘʩʣʘʯ ʠ ʉ. ɼʞʝʢʩʦʥ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʵʤʦʮʠʦʥʘʣʴ-
ʥʦʝ ʚʳʛʦʨʘʥʠʝ ʚʢʣʶʯʘʝʪ ʪʨʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʘ [4, ʩ.37-38]: 

1. ʖʥʧʯʡʧʦʙʤʵʦʧʞ ʡʪʫʧʲʞʦʡʞ ð ʩʥʠʞʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʠ ʨʘʚʥʦʜʫʰʠʝ ʢ ʦʙʷʟʘʥʥʦ-
ʩʪʷʤ; 

2. ɽʞʨʞʩʪʧʦʙʤʡʠʙʯʡʸ ð ʜʝʬʦʨʤʘʮʠʷ ʦʪʥʦʰʝʥʠʡ ʩ ʦʢʨʫʞʘʶʱʠʤʠ (ʢʣʠʝʥʪʘʤʠ ʠ ʢʦʣʣʝʛʘʤʠ); 
3. ʉʞʝʬʣʯʡʸ ʤʡʰʦʴʮ ʝʧʪʫʡʟʞʦʡʢ ð ʥʝʛʘʪʠʚʥʘʷ ʦʮʝʥʢʘ ʩʝʙʷ ʠ ʩʚʦʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʫʩʧʝʭʦʚ. 
ʏʪʦʙʳ ʵʪʦʛʦ ʠʟʙʝʞʘʪʴ, ʨʫʢʦʚʦʜʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʦʜʣʠʥʥʳʝ, ʘ ʥʝ ʥʘʚʷʟʘʥʥʳʝ ʵʤʦʮʠʠ. ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʙʦʪʣʠʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʧʝʨʩʦʥʘʣʫ, ʵʬʬʝʢ-
ʪʠʚʥʳʝ ʪʨʝʥʠʥʛʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʵʤʦʮʠʷʤʠ ʠ ʣʶʙʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʘʟʚʠ-
ʪʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʨʘʙʦʪʥʠʢʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʣʦʷʣʴʥʦʩʪʴ ʢ ʙʨʝʥʜʫ ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ 
ʫʩʧʝʰʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʦʩʪʝʤ ʠ ʩʦʪʨʫʜʥʠʢʦʤ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʢʦʥʢʫʨʝʥ-
ʮʠʠ ʚʘʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʘʢʫʶ ʘʪʤʦʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʧʦʙʫʞʜʘʣʘ ʙʳ ʢʣʠʝʥʪʦʚ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʟʘʚʝʜʝʥʠʝ 
ʩʥʦʚʘ. ʇʨʠʯʸʤ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʟʜʝʩʴ ʠʛʨʘʶʪ ʥʝ ʪʦʣʴʢʦ ʚʢʫʩʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ ʝʜʘ. ʅʝ ʤʝʥʴʰʝʝ ʟʥʘ-
ʯʝʥʠʝ ʠʤʝʶʪ ʫʶʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʠ ʠʩʢʨʝʥʥʷʷ ʟʘʙʦʪʘ ʦ ʢʘʞʜʦʤ ʛʦʩʪʝ [5, ʩ.165]. 
ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʝʨʚʠʩʦʤ ʠ ʣʦʷʣʴʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʭʝʤʳ 
(ʨʠʩ. 3). 

ɼʘʥʥʘʷ ʩʭʝʤʘ ʧʦʜʯʸʨʢʠʚʘʝʪ, ʯʪʦ ʣʦʷʣʴʥʦʩʪʴ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʦʜʥʦʡ ʣʠʰʴ ʚʝʞ-
ʣʠʚʦʩʪʠ. ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʦʚ: ʷʨʢʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʤʦʮʠʠ, ʨʦʩʪ ʜʦʚʝʨʠʷ, 
ʦʱʫʱʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʫʥʠʢʘʣʴʥʦʩʪʠ ʠ ʢʦʨʨʝʢʪʥʫʶ ʨʘʙʦʪʫ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʠʥʮʠʜʝʥʪʘʤʠ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ ʤʦʜʝʣʝʡ, 
ʦʧʠʩʳʚʘʶʱʠʭ ʤʝʭʘʥʠʟʤʳ ʩʦʟʜʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ ʧʦʪʨʝʙʠʪʝʣʝʡ: 

1. ʄʦʜʝʣʴ çɿʘʙʦʪʘ ð ɼʦʚʝʨʠʝ ð ʕʤʦʮʠʷè. ʕʪʘ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 
ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʚʳʩʪʨʘʠʚʘʥʠʝ ʦʪʥʦʰʝʥʠʡ. ɿʘʙʦʪʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚʦ 
ʚʥʠʤʘʥʠʠ ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʛʦʩʪʷ ʝʱʸ ʜʦ ʪʦʛʦ, ʢʘʢ ʦʥ ʠʭ ʚʳʩʢʘʟʘʣ. ɼʦʚʝʨʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʧʦʩʣʝʜʦ-
ʚʘʪʝʣʴʥʦʝ ʠ ʥʘʜʸʞʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ʦʙʝʱʘʥʠʡ. ʕʤʦʮʠʷ ð ʵʪʦ ʠʪʦʛʦʚʳʡ ʧʦʟʠʪʠʚʥʳʡ ʚʩʧʣʝʩʢ, ʢʦʪʦʨʳʡ 

ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʪʨʫʜ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ ʬʦʨʤʘ ï ʨʘʙʦʪʥʠʢ 
ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʥʝʰʥʝʝ ʩʧʦʢʦʡʩʪʚʠʝ ʠ 
ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ ʚ ʦʪʚʝʪ ʥʘ ʘʛʨʝʩʩʠʶ 
ʢʣʠʝʥʪʘ, ʭʦʪʷ ʚʥʫʪʨʠ ʠʩʧʳʪʳʚʘʝʪ 

ʨʘʟʜʨʘʞʝʥʠʝ ʠʣʠ ʛʥʝʚ. 

ɻʣʫʙʠʥʥʘʷ ʬʦʨʤʘ ï ʧʨʝʜʧʦʣʘʛʘʝʪ 
ʠʩʢʨʝʥʥʝʝ ʩʪʨʝʤʣʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʧʦʥʷʪʴ 
ʯʫʚʩʪʚʘ ʛʦʩʪʷ ʠ ʚʟʛʣʷʥʫʪʴ ʥʘ ʩʠʪʫʘʮʠʶ ʝʛʦ 
ʛʣʘʟʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʥ ʩʦʟʥʘʪʝʣʴʥʦ 
ʨʝʛʫʣʠʨʫʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʵʤʦʮʠʠ. 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 149 

 

XXI International scientific conference | www.naukaip.ru 

ʛʝʥʝʨʠʨʫʝʪʩʷ ʯʝʨʝʟ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʞʝʩʪʳ, ʢʦʤʧʣʠʤʝʥʪʳ ʦʪ ʟʘʚʝʜʝʥʠʷ, ʥʝʦʞʠʜʘʥʥʳʝ ʩʶʨʧʨʠ-
ʟʳ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʚ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʦʧʳʪ. 

2. ʂʦʥʮʝʧʮʠʷ çWOW-ɻ ʬʬʝʢʪʘè. ʊʝʨʤʠʥ, ʧʦʧʫʣʷʨʠʟʦʚʘʥʥʳʡ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʩʝʨʚʠʩʫ, ʦʟʥʘʯʘʝʪ 
ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʫ ʛʦʩʪʷ ʠʩʢʨʝʥʥʝʝ ʫʜʠʚʣʝʥʠʝ ʠ ʚʦʩʭʠʱʝʥʠʝ, ʧʨʝʚʦʩʭʦ-
ʜʷ ʝʛʦ ʦʞʠʜʘʥʠʷ. WOW-ɻ ʬʬʝʢʪ ð ʵʪʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʨʦʛʦʡ ʧʦʜʘʨʦʢ; ʠʤ ʤʦʞʝʪ ʩʪʘʪʴ ʦʙʨʘʱʝʥʠʝ ʧʦ 
ʠʤʝʥʠ, ʫʯʸʪ ʦʩʦʙʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʧʨʦʱʘʣʴʥʳʡ ʩʫʚʝʥʠʨ, ʧʦʟʜʨʘʚʣʝʥʠʝ ʩ ʜʥʸʤ ʨʦʞʜʝʥʠʷ ʠʣʠ ʧʨʦʩʪʦ 
ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʨʘʥʴʰʝ, ʯʝʤ ʛʦʩʪʴ ʦ ʥʝʡ ʩʦʦʙʱʠʣ. 

3. ʄʦʜʝʣʴ çʊʦʯʢʠ ʢʦʥʪʘʢʪʘ ʩ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʜʢʨʝʧʣʝʥʠʝʤè. ɿʜʝʩʴ ʦʙʩʣʫʞʠʚʘʥʠʝ ʘʥʘʣʠ-
ʟʠʨʫʝʪʩʷ ʢʘʢ ʮʝʧʦʯʢʘ ʪʦʯʝʢ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ð ʦʪ ʙʨʦʥʠʨʦʚʘʥʠʷ ʠ ʚʩʪʨʝʯʠ ʜʦ ʧʨʦʱʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶ-
ʱʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʚʳʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʘʜʘʯʘ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ, 
ʧʦʜʘʪʴ ʙʣʶʜʦ), ʥʦ ʠ ʮʝʣʝʚʘʷ ʵʤʦʮʠʷ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ. ʅʘʧʨʠʤʝʨ: 

¶ ɺʭʦʜ ʚ ʦʪʝʣʴ: ʯʫʚʩʪʚʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʜʫʰʥʦʛʦ ʧʨʠʸʤʘ; 

¶ ɿʘʢʘʟ ʚ ʨʝʩʪʦʨʘʥʝ: ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ; 

¶ ʈʝʰʝʥʠʝ ʞʘʣʦʙʳ: ʯʫʚʩʪʚʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʮʝʥʥʦʩʪʠ. 
 

 
ʉʡʪ. 3. ɻʠʙʡʥʧʪʛʸʠʵ ʥʞʟʝʬ ʶʥʧʯʡʧʦʙʤʵʦʴʥ ʪʞʩʛʡʪʧʥ ʡ ʤʧʸʤʵʦʧʪʫʵʷ 

. 
ɺʥʝʜʨʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʝʨʚʠʩʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʪʨʝʙʫʝʪ ʧʝʨʝʩʪʨʦʡʢʠ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ, ʩʪʘʥʜʘʨʪʦʚ, ʦʙʫʯʝʥʠʷ ʠ ʩʠʩʪʝʤʳ ʤʦʪʠʚʘʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʧʦʜʨʘʟʫʤʝʚʘʶ-
ʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʦʚ (ʪʘʙʣ.2). 

ʆʜʥʘʢʦ ʚʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʘʢʞʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ, 
ʦ ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ. ɺʦ-ʧʝʨʚʳʭ, ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ, ʢʦʛʜʘ ʩʪʘʥʜʘʨ-
ʪʳ ʵʤʦʮʠʡ ʧʨʠʚʦʜʷʪ ʢ ʥʘʠʛʨʘʥʥʦʡ, ʬʘʣʴʰʠʚʦʡ ʫʣʳʙʢʝ ʠ çʵʤʦʮʠʦʥʘʣʴʥʦʤʫ ʜʠʩʩʦʥʘʥʩʫè ʩʦʪʨʫʜʥʠʢʦʚ. 
ʇʦʩʪʦʷʥʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʠʩʪʠʥʥʳʭ ʯʫʚʩʪʚ ʚʝʜʸʪ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʚʳʛʦʨʘʥʠʶ, ʢʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘ-
ʥʦ ʨʘʥʝʝ. ʇʦʵʪʦʤʫ ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʟʘʙʦʪʠʪʴʩʷ ʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʧʝʨʩʦʥʘʣʘ, ʩʦ-
ʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ ʠ ʜʘʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʠʟʣʠʰʥʷʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʦʩʧʨʠʥʷʪʘ ʢʘʢ ʚʪʦʨʞʝʥʠʝ ʚ ʣʠʯʥʦʝ ʧʨʦʩʪʨʘʥ-
ʩʪʚʦ. ʅʝ ʚʩʝ ʛʦʩʪʠ ʭʦʪʷʪ ʙʣʠʟʢʦʛʦ ʢʦʥʪʘʢʪʘ, ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʘʞʝʥ ʥʝʡʪʨʘʣʴʥʳʡ, ʥʝʥʘʚʷʟʯʠʚʳʡ ʩʝʨʚʠʩ. 
ʄʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʛʠʙʢʦʡ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʨʘʟʥʳʝ ʩʪʠʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʥʝ ʚʩʝʛʜʘ ʣʝʛʢʦ ʧʦʜʜʘʸʪʩʷ 
ʠʟʤʝʨʝʥʠʶ. ʍʦʪʷ ʣʦʷʣʴʥʦʩʪʴ ʛʦʩʪʝʡ ʩʦʦʪʥʦʩʠʪʩʷ ʩ ʧʦʚʪʦʨʥʳʤʠ ʚʠʟʠʪʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʷʤʦʡ 
ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʚʦʟʚʨʘʪ ʥʘ ʚʣʦʞʝʥʠʷ ʚ ʦʙʫʯʝʥʠʝ ʠ ʢʦʤʧʣʠʤʝʥʪʘʨʥʳʝ ʫʩʣʫʛʠ ʧʨʦʩʯʠʪʘʪʴ ʩʣʦʞʥʦ, ʯʪʦ 
ʤʦʞʝʪ ʪʦʨʤʦʟʠʪʴ ʚʥʝʜʨʝʥʠʝ ʚ ʤʘʣʳʭ ʛʦʩʪʠʥʠʯʥʳʭ ʩʝʪʷʭ. 

ʇʦ ʜʘʥʥʳʤ ʦʪʯʸʪʘ Deloitte, 60% ʧʦʩʝʪʠʪʝʣʝʡ ʯʘʱʝ ʚʦʟʚʨʘʱʘʶʪʩʷ ʪʫʜʘ, ʛʜʝ ʠʤ ʧʦʜʘʨʠʣʠ ʧʦʟʠʪʠʚ-
ʥʳʝ ʵʤʦʮʠʠ. ʉʢʘʞʝʤ, ʝʩʣʠ ʦʬʠʮʠʘʥʪ ʫʣʦʚʠʣ ʧʦʜʘʚʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʩʪʷ ʠ ʧʦʜʙʦʜʨʠʣ ʝʛʦ ʥʝʦʞʠʜʘʥ-
ʥʳʤ ʢʦʤʧʣʠʤʝʥʪʦʤ ʦʪ ʟʘʚʝʜʝʥʠʷ. ʆʜʥʘʢʦ ʩʣʦʞʥʦʩʪʴ ʚ ʪʦʤ, ʯʪʦ ʩʦʪʨʫʜʥʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʝʨʚʠʩʘ ʥʝ-

ʕʤʦʮʠʦʥʘʣʴʥʳʡ 
ʩʝʨʚʠʩ (ʚʦʩʧʨʠʷʪʠʝ 
ʵʤʦʮʠʡ, ʵʤʧʘʪʠʷ, 
ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ, 
ʠʩʢʨʝʥʥʷʷ ʟʘʙʦʪʘ) 

ʇʦʟʠʪʠʚʥʳʝ ʵʤʦʮʠʠ 
ʛʦʩʪʷ (ʨʘʜʦʩʪʴ, 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ, 
ʙʝʟʦʧʘʩʥʦʩʪʴ, 
ʫʜʠʚʣʝʥʠʝ ʠ ʪ.ʜ.) 

ʕʤʦʮʠʦʥʘʣʴʥʦʝ 
ʟʘʨʘʞʝʥʠʝ (ʧʝʨʝʜʘʯʘ 
ʥʘʩʪʨʦʝʥʠʷ ʦʪ 

ʩʦʪʨʫʜʥʠʢʘ ʢ ʛʦʩʪʶ) 

ʕʤʦʮʠʦʥʘʣʴʥʘʷ 
ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʠ 
ʜʦʚʝʨʠʝ (ʩʚʷʟʴ ʩ 
ʙʨʝʥʜʦʤ, ʦʱʫʱʝʥʠʝ 
"ʩʚʦʝʛʦ ʤʝʩʪʘ") 

ɺʳʩʦʢʘʷ 
ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ 
(ʧʨʝʚʦʩʭʦʜʠʪ 
ʦʞʠʜʘʥʠʷ)  

ʃʦʷʣʴʥʦʩʪʴ 
(ʧʦʚʪʦʨʥʳʝ ʚʠʟʠʪʳ, 
ʛʦʪʦʚʥʦʩʪʴ ʧʣʘʪʠʪʴ,  
ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
ʦʪʟʳʚʳ ʠ ʪ.ʜ.) 
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ʨʝʜʢʦ ʧʨʦʚʦʜʷʪ ʥʘ ʥʦʛʘʭ ʩʤʝʥʳ ʧʦ 12ï15 ʯʘʩʦʚ. ɺ ʪʘʢʦʤ ʨʠʪʤʝ ʪʨʫʜʥʦ ʩʦʭʨʘʥʷʪʴ ʤʦʪʠʚʘʮʠʶ ʠ ʵʥʝʨʛʠʶ, 
ʯʪʦʙʳ ʯʫʪʢʦ ʫʣʘʚʣʠʚʘʪʴ ʥʘʩʪʨʦʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʩʝʪʠʪʝʣʷ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʪʨʘʜʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘ-
ʥʠʷ, ʘ ʛʦʩʪʝʚʦʡ ʧʦʪʦʢ ʥʘʯʠʥʘʝʪ ʩʦʢʨʘʱʘʪʴʩʷ [6]. 

 
ʋʙʚʤʡʯʙ 2 

ʖʫʙʨʴ ʛʦʞʝʩʞʦʡʸ ʶʥʧʯʡʧʦʙʤʵʦʧʜʧ ʪʞʩʛʡʪʙ ʦʙ ʨʩʞʝʨʩʡʸʫʡʸʮ HoReCa 

ʖʫʙʨ ʊʧʝʞʩʟʙʦʡʞ ʃʤʷʰʞʛʴʞ ʝʞʢʪʫʛʡʸ 

1. ɼʠʘʛʥʦʩʪʠʢʘ ʪʝʢʫ-
ʱʝʛʦ ʫʨʦʚʥʷ ʩʝʨʚʠʩʘ 

ʆʮʝʥʢʘ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ 
ʬʦʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 
ʛʦʩʪʷʤʠ, ʚʳʷʚʣʝʥʠʝ çʙʦ-

ʣʝʚʳʭ ʪʦʯʝʢè. 

ɸʫʜʠʪ ʪʦʯʝʢ ʢʦʥʪʘʢʪʘ (ʪʘʡʥʳʡ ʛʦʩʪʴ, ʥʘʙʣʶʜʝ-
ʥʠʝ), ʦʧʨʦʩʳ ʛʦʩʪʝʡ (NPS, CSI), ʘʥʘʣʠʟ ʞʘʣʦʙ ʠ 

ʦʪʟʳʚʦʚ, ʠʥʪʝʨʚʴʶ ʩ ʧʝʨʩʦʥʘʣʦʤ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʵʤʦʮʠʦ-
ʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

ʉʦʟʜʘʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ, 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʵʤʦ-

ʮʠʠ ʛʦʩʪʝʡ. 

ɼʣʷ ʢʘʞʜʦʡ ʢʣʶʯʝʚʦʡ ʪʦʯʢʠ ʢʦʥʪʘʢʪʘ ʧʨʦʧʠʩʘʪʴ 
ʮʝʣʝʚʫʶ ʵʤʦʮʠʶ, ʚʘʨʠʘʪʠʚʥʳʝ ʩʢʨʠʧʪʳ ʠ ʛʨʘ-

ʥʠʮʳ ʜʦʟʚʦʣʝʥʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. 

3. ʇʦʜʙʦʨ ʠ ʦʙʫʯʝʥʠʝ 
ʧʝʨʩʦʥʘʣʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʘʥʜʳ ʩ 
ʨʘʟʚʠʪʳʤ ʵʤʦʮʠʦʥʘʣʴ-
ʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ (EQ). 

ɺʢʣʶʯʝʥʠʝ ʪʝʩʪʦʚ ʥʘ EQ ʚ ʦʪʙʦʨ, ʪʨʝʥʠʥʛʠ ʵʤ-
ʧʘʪʠʠ, ʘʢʪʠʚʥʦʛʦ ʩʣʫʰʘʥʠʷ, ʫʧʨʘʚʣʝʥʠʷ ʢʦʥ-

ʬʣʠʢʪʘʤʠ, ʩʥʷʪʠʷ ʩʪʨʝʩʩʘ. 

4. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ 
ʦʩʥʘʱʝʥʠʝ 

ɺʥʝʜʨʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʠ. 

ʅʘʩʪʨʦʡʢʘ CRM ʜʣʷ ʬʠʢʩʘʮʠʠ ʧʨʝʜʧʦʯʪʝʥʠʡ 
ʛʦʩʪʝʡ (ʘʣʣʝʨʛʠʠ, ʣʶʙʠʤʳʝ ʙʣʶʜʘ, ʚʘʞʥʳʝ ʜʘ-
ʪʳ), ʠʥʪʝʛʨʘʮʠʷ ʩ ʩʠʩʪʝʤʘʤʠ ʙʨʦʥʠʨʦʚʘʥʠʷ. 

5. ʉʦʟʜʘʥʠʝ ʵʤʦʮʠʦ-
ʥʘʣʴʥʦʡ ʩʨʝʜʳ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʘʪʤʦ-
ʩʬʝʨʳ ʯʝʨʝʟ ʩʝʥʩʦʨʥʳʝ 

ʢʘʥʘʣʳ. 

ɸʨʦʤʘʤʘʨʢʝʪʠʥʛ, ʤʫʟʳʢʘʣʴʥʦʝ ʦʬʦʨʤʣʝʥʠʝ, 
ʦʩʚʝʱʝʥʠʝ, ʪʝʢʩʪʫʨʳ ʠ ʵʩʪʝʪʠʢʘ ʠʥʪʝʨʴʝʨʘ, ʚʠ-

ʟʫʘʣʴʥʳʝ ʘʢʮʝʥʪʳ. 

6. ʇʠʣʦʪʥʳʡ ʟʘʧʫʩʢ ʠ 
ʤʦʥʠʪʦʨʠʥʛ 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʤʦʜʝʣʠ ʥʘ 
ʦʛʨʘʥʠʯʝʥʥʦʤ ʩʝʛʤʝʥʪʝ ʩ 
ʟʘʤʝʨʦʤ ʤʝʪʨʠʢ. 

ɿʘʧʫʩʢ ʚ ʦʜʥʦʤ ʦʪʜʝʣʝ/ʩʤʝʥʝ, ʨʝʛʫʣʷʨʥʳʡ ʩʙʦʨ 
ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʤʝʪʨʠʢ (NPS, ʵʤʦʮʠʦʥʘʣʴʥʳʡ 
ʦʪʢʣʠʢ ʚ ʘʥʢʝʪʘʭ), ʘʥʘʣʠʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

7. ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʚʩʝ 
ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʨʝʚʨʘ-
ʱʝʥʠʝ ʚ ʯʘʩʪʴ ʢʦʨʧʦʨʘ-
ʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ. 

ɺʢʣʶʯʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʭ KPI ʚ ʤʦʪʠʚʘʮʠʶ, 
ʛʝʡʤʠʬʠʢʘʮʠʷ, ʠʩʪʦʨʠʠ ʫʩʧʝʭʘ, ʨʝʛʫʣʷʨʥʦʝ ʦʙ-

ʥʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʦʚ. 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚ ʠʥʜʫʩʪʨʠʠ HoReCa ð ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʪʨʝʥʜ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʫʩʧʝʭʘ. ʉʦʟʜʘʥʠʝ ʷʨʢʠʭ, ʧʦʟʠ-
ʪʠʚʥʳʭ ʠ ʟʘʧʦʤʠʥʘʶʱʠʭʩʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʚʧʝʯʘʪʣʝʥʠʡ ʫ ʢʣʠʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʠʭ 
ʣʦʷʣʴʥʦʩʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʥʦ ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʠʣʴʥʦʝ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫ-
ʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʠʪ ʙʠʟʥʝʩ ʥʘ ʬʦʥʝ ʜʨʫʛʠʭ. ɺʥʝʜʨʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʚʠʪʠʠ ʵʤʦʮʠ-
ʦʥʘʣʴʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʝʨʩʦʥʘʣʘ ʠ ʪʨʝʙʫʝʪ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ: ʦʪ ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʦʙʫʯʝʥʠʷ ʜʦ ʧʨʦʝʢ-
ʪʠʨʦʚʘʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ, ʩʦʟʜʘʥʠʝ ʧʨʘʚʠʣʴʥʦʡ ʘʪʤʦ-
ʩʬʝʨʳ ʠ ʫʧʨʘʚʣʝʥʠʝ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʦʧʳʪʦʤ ʛʦʩʪʝʡ ð ʦʩʥʦʚʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʦ-ʥʘʩʪʦʷʱʝʤʫ ʚʳʜʘʶ-
ʱʝʛʦʩʷ ʩʝʨʚʠʩʘ.  
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ǲǣǩ 11. 

ǰǱǯǟǱǤǢǧǧ ǣǧǡǤǯǰǧǳǧǩǟǵǧǧ ǡ ǲǰǪǭǡǧǾǴ 
ǬǤǰǱǟǠǧǪǻǬǭǨ ǯǺǬǭǶǬǭǨ ǰǯǤǣǺ 

ǫǿȏȖȄȌȉȍ ǫǿȉȐȇȋ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʋʧʨʘʚʣʝʥʠʷè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʦʙʘʯʸʚ ɺʠʪʘʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʢ ɻ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʋʧʨʘʚʣʝʥʠʷè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ 
ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ, ʨʘʩʢʨʳʪʳ ʝʝ 
ʚʠʜʳ ʠ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʚʷʟʘʥʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬ-
ʬʝʢʪʠʚʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʜʠʚʝʨ-
ʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʟʥʝʩʘ, ʩʥʠʞʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʜʝʣʴʥʳʭ ʨʳʥ-
ʢʦʚ ʠ ʫʢʨʝʧʣʝʥʠʶ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʨʳʥʦʯʥʘʷ ʩʨʝʜʘ, 
ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 
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ɻʛʞʝʞʦʡʞ 
ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠʩʴ. ʋʩʠʣʝʥʠʝ 

ʢʦʥʢʫʨʝʥʮʠʠ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʮʝʥ ʥʘ ʩʳʨʴʝ ʠ ʵʥʝʨʛʦʨʝʩʫʨʩʳ, ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ 
ʩʧʨʦʩʘ, ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʟʘʩʪʘʚʣʷʶʪ ʢʦʤʧʘʥʠʠ ʧʝ-
ʨʝʩʤʘʪʨʠʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩʦʤ. ɽʩʣʠ ʨʘʥʝʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷ-
ʣʦʩʴ ʥʘʨʘʱʠʚʘʥʠʶ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʨʘʩʰʠʨʝʥʠʶ ʧʨʠʩʫʪʩʪʚʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʳʥʢʘʭ, ʪʦ 
ʩʝʛʦʜʥʷ ʚʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝ-
ʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ 
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ʤʥʦʛʠʭ ʢʦʤʧʘʥʠʡ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʧʨʦʩʪʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʦʩʪʘ, ʘ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ, ʦʩʚʦʝ-
ʥʠʝ ʥʦʚʳʭ ʨʳʥʢʦʚ ʠ ʨʘʟʚʠʪʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʬʦʨʤʠ-
ʨʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʠʩʪʦʯʥʠʢʦʚ ʜʦʭʦʜʘ ʠ ʫʤʝʥʴʰʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʙʠʟʥʝʩʘ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʥʝʜʨʷʶʪ ʩʪʨʘʪʝʛʠʠ ʜʠʚʝʨʩʠʬʠ-
ʢʘʮʠʠ, ʣʝʛʯʝ ʧʨʝʦʜʦʣʝʚʘʶʪ ʧʝʨʠʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʭʨʘʥʷʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ ʜʘʞʝ ʧʨʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʝ.  

ʊʬʲʦʧʪʫʵ ʝʡʛʞʩʪʡʭʡʣʙʯʡʡ ʡ ʞʞ ʩʧʤʵ ʛ ʩʙʠʛʡʫʡʡ ʨʩʞʝʨʩʡʸʫʡʸ  
ɺ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʨʘʩʰʠʨʝʥʠʷ ʥʘʧʨʘʚ-

ʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʦʩʚʦʝʥʠʷ ʥʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʝʭʥʦʣʦʛʠʡ, ʨʳʥʢʦʚ ʠʣʠ ʩʬʝʨ 
ʙʠʟʥʝʩʘ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʠ ʩʦʟʜʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠʙʳʣʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʥʝ ʩʚʦʜʠʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ 
ʧʨʦʜʫʢʮʠʠ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʟʘʪʨʘʛʠʚʘʶʱʠʡ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʫʶ, ʤʘʨʢʝʪʠʥʛʦʚʫʶ, ʬʠʥʘʥʩʦʚʫʶ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ 
ʛʨʘʤʦʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʞʝ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʙʦʣʝʝ ʵʬ-
ʬʝʢʪʠʚʥʦ ʠ ʧʦʣʫʯʘʪʴ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʙʠʟʥʝʩʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʦʩʦʙʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʩʨʝ-
ʜʳ. ʂʦʛʜʘ ʩʧʨʦʩ ʥʘ ʦʪʜʝʣʴʥʳʝ ʪʦʚʘʨʳ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʤ, ʘ ʚʣʠʷʥʠʝ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ 
ʫʩʠʣʠʚʘʝʪʩʷ, ʧʨʝʜʧʨʠʷʪʠʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʠʩʢʦʤ ʩʥʠʞʝʥʠʷ ʚʳʨʫʯʢʠ ʠ ʫʭʫʜʰʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴ-
ʪʘʪʦʚ. ʅʘʣʠʯʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʚ ʦʜʥʦʤ ʩʝʛ-
ʤʝʥʪʝ ʟʘ ʩʯʝʪ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʛʠʙʢʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʧʦ-
ʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʝʝ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʘʜʘʧʪʠʨʦ-
ʚʘʪʴʩʷ ʢ ʥʦʚʳʤ ʨʳʥʦʯʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʜʘʥʥʳʡ ʬʘʢʪʦʨ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 
ʢʣʶʯʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

ʇʪʦʧʛʦʴʞ ʛʡʝʴ ʪʫʩʙʫʞʜʡʢ ʝʡʛʞʩʪʡʭʡʣʙʯʡʡ 
ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʩʰʠʨʝʥʠʷ ʙʠʟʥʝʩʘ ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʜʠ-

ʚʝʨʩʠʬʠʢʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʷʚʣʷʝʪʩʷ ʩʚʷʟʘʥʥʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ 
ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʠʣʠ 
ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʩʚʷʟʴ ʩ ʦʩʥʦʚʥʳʤ ʙʠʟʥʝʩʦʤ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʨʛʘʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪ ʫʞʝ 
ʠʤʝʶʱʠʝʩʷ ʢʦʤʧʝʪʝʥʮʠʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ, ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʢʣʠʝʥʪʩʢʫʶ 
ʙʘʟʫ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʣʦʯʥʦʡ ʦʪʨʘʩʣʠ ʤʦʞʝʪ ʨʘʩʰʠʨʠʪʴ ʘʩʩʦʨʪʠʤʝʥʪ ʟʘ ʩʯʝʪ ʚʳʧʫʩʢʘ ʬʫʥʢ-
ʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʙʝʟʣʘʢʪʦʟʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʪʦʚʘʨʦʚ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʳʭ ʣʠʥʝʝʢ ʜʣʷ ʩʝʛʤʝʥʪʘ HoReCa. ʇʦʜʦʙʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʝʙʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʠʟʤʝ-
ʥʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʢʘʥʘʣʳ ʩʙʳʪʘ. ʇʨʝ-
ʠʤʫʱʝʩʪʚʦʤ ʩʚʷʟʘʥʥʦʡ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʠʩʢʘ. ʂʦʤʧʘʥʠʷ ʜʝʡ-
ʩʪʚʫʝʪ ʚ ʟʥʘʢʦʤʦʡ ʦʪʨʘʩʣʠ ʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʰʥʦʡ 
ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ. 

ɼʨʫʛʦʡ ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʩʚʷʟʘʥʥʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ ʚʳʭʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 
ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʷʤʦʡ ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤ ʙʠʟʥʝʩʦʤ. ʊʘʢʘʷ ʩʪʨʘ-
ʪʝʛʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʠʩʢʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʨʳʥʢʘʤʠ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʥʚʝ-
ʩʪʠʮʠʡ ʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʝʩʚʷʟʘʥʥʘʷ 
ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʜʣʷ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʙʣʘʜʘʶʱʠʭ ʜʦʩʪʘʪʦʯʥʳʤʠ ʬʠʥʘʥʩʦ-
ʚʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʦʩʪʘʝʪʩʷ ʩʚʷʟʘʥʥʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ 
ʫʨʦʚʝʥʴ ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 
ʧʨʠʩʫʪʩʪʚʠʷ ʢʦʤʧʘʥʠʠ ʥʘ ʥʦʚʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ. ɺ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʠʷ ʣʦ-
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ʢʘʣʴʥʦʛʦ ʨʳʥʢʘ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤʳ ʧʨʦʜʘʞ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʢʦʥʦ-
ʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʦʪʜʝʣʴʥʦʤ ʨʝʛʠʦʥʝ. 

ɽʱʝ ʦʜʥʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʢʘʥʘʣʴʥʘʷ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ. ʇʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʨʛʦʚʳʭ ʩʝʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ 
ʚʩʝ ʯʘʱʝ ʨʘʟʚʠʚʘʶʪ ʵʣʝʢʪʨʦʥʥʫʶ ʢʦʤʤʝʨʮʠʶ, ʤʘʨʢʝʪʧʣʝʡʩʳ, ʧʨʷʤʳʝ ʧʨʦʜʘʞʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʢʘʥʘ-
ʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥ-

ʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ɽʝ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʠʪ ʜʘʣʝʢʦ ʟʘ ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ ʨʘʩʰʠʨʝ-
ʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʦʡ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ, ʩʧʦʩʦʙʥʦʡ ʵʬ-
ʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ 
ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʚʷʟʘʥʥʘʷ ʜʠʚʝʨʩʠ-
ʬʠʢʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʨʝʩʫʨʩʦʚ ʠ ʨʳʥʦʯʥʳʭ ʧʨʝʠʤʫ-
ʱʝʩʪʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʜʦ-
ʩʪʠʞʝʥʠʷ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʫʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʠ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʨʳ-
ʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ, ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʩʧʦʩʦʙʥʘ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʜʦʣʛʦʩʨʦʯʥʳʭ ʢʦʥʢʫʨʝʥʪ-
ʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʠʚʘʶʱʝʡʩʷ ʢʦʥʢʫ-
ʨʝʥʮʠʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 
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ǰǭǡǯǤǫǤǬǬǺǤ ǮǭǣǴǭǣǺ ǩ ǭǵǤǬǩǤ 
ǩǭǬǩǲǯǤǬǱǭǰǮǭǰǭǠǬǭǰǱǧ 
ǮǯǭǧǦǡǭǣǰǱǡǤǬǬǭǢǭ ǮǯǤǣǮǯǧǾǱǧǾ 

ǫǿȏȖȄȌȉȍ ǫǿȉȐȇȋ ǰȄȏȂȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʃʦʙʘʯʸʚ ɺʠʪʘʣʠʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫ-
ʶʱʠʝ ʥʘʫʯʥʳʝ ʚʟʛʣʷʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ 
ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʫʨʦʚʝʥʴ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʦʤʧʣʝʢʩʥʳʤ ʤʝʪʦʜʘʤ 
ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʨʳʥʦʯʥʳʭ ʠ ʠʥʥʦ-
ʚʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ 
ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʨʝʩʫʨʩʥʳʡ, ʧʨʦʮʝʩʩʥʳʡ, ʨʳʥʦʯʥʳʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʘʩʧʝʢʪʳ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʫʧʨʘʚʣʝʥʠʝ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ. 
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ɻʛʞʝʞʦʡʞ 
ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʦʙʨʝʪʘʶʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʟʤʝʥʝʥʠʝ ʧʦ-
ʚʝʜʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʫʩʠʣʝʥʠʝ ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʨʳʥʦʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʘʩʪʘʚʣʷʶʪ 
ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʩʢʘʪʴ ʥʦʚʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʥʢʫʨʝʥʪʥʳʭ 
ʧʨʝʠʤʫʱʝʩʪʚ. ɺ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝ-
ʩʪʚʦʤ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʦʙʲʝʤʘʤʠ ʧʨʦʜʘʞ, ʥʦ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʩʚʦʝʚʨʝʤʝʥʥʦ 
ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʵʬ-
ʬʝʢʪʠʚʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʠʩʧʦʣʴʟʫʝʪ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ, ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ ʭʦʟʷʡʩʪʚʦʚʘ-
ʥʠʷ ʠ ʩʦʭʨʘʥʷʝʪ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ 
ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʢʘʢ ʜʣʷ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʪʘʢ ʠ 
ʜʣʷ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʟʫʯʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫ-
ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʙʦʩʥʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʝʡ 
ʢʦʤʧʣʝʢʩʥʦ ʦʮʝʥʠʪʴ ʝʛʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ. 

ʋʞʧʩʞʫʡʰʞʪʣʡʞ ʧʪʦʧʛʴ ʧʯʞʦʣʡ ʣʧʦʣʬʩʞʦʫʧʪʨʧʪʧʚʦʧʪʫʡ ʨʩʞʝʨʩʡʸʫʡʸ 
ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ, ʝʜʠʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʦʞ-
ʥʦʩʪʴʶ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘ-
ʮʠʦʥʥʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʊʘʢ, ɺ.ɺ. ʎʘʨʝʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʙʦʣʝʝ ʵʬ-
ʬʝʢʪʠʚʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ. ʇʦ 
ʤʥʝʥʠʶ ʈ.ɸ. ʌʘʪʭʫʪʜʠʥʦʚʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʙʲʝʢʪʘ ʪʨʝ-
ʙʦʚʘʥʠʷʤ ʢʦʥʢʨʝʪʥʦʛʦ ʨʳʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʢʦʥʢʫʨʝʥʪʦʚ. ʇ.ɸ. ʄʦʨʩʦʚ ʩʚʷʟʳ-
ʚʘʝʪ ʜʘʥʥʫʶ ʢʘʪʝʛʦʨʠʶ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʫʜʝʨʞʠʚʘʪʴ ʠ ʫʢʨʝʧʣʷʪʴ ʩʚʦʠ ʨʳʥʦʯʥʳʝ ʧʦʟʠʮʠʠ 
ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 
ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʢʦʤʧʣʝʢʩʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥʘ ʦʪʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʪʝʢʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʝʝ ʩʧʦʩʦʙʥʦʩʪʴ 
ʬʦʨʤʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʠ ʘʜʘʧʪʠʨʦ-
ʚʘʪʴʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʦʯʝʪʘʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ 
ʬʘʢʪʦʨʦʚ. ʅʘ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ, ʫʨʦʚʝʥʴ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨ-
ʩʦʥʘʣʘ, ʬʠʥʘʥʩʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʠ ʧʦʪʨʝʙʠʪʝʣʴ-
ʩʢʦʛʦ ʩʧʨʦʩʘ. ʀʤʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʨʳʥʢʝ ʠ 
ʧʝʨʩʧʝʢʪʠʚʳ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ.. 

ʊʧʛʩʞʥʞʦʦʴʞ ʨʧʝʮʧʝʴ ʣ ʧʯʞʦʣʞ ʣʧʦʣʬʩʞʦʫʧʪʨʧʪʧʚʦʧʪʫʡ ʨʩʧʡʠʛʧʝʪʫʛʞʦʦʴʮ ʨʩʞʝʨʩʡʸʫʡʢ 
ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʂʘʞʜʳʡ ʠʟ ʥʠʭ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʦ-
ʨʦʥʳ, ʦʜʥʘʢʦ ʥʠ ʦʜʠʥ ʥʝ ʩʧʦʩʦʙʝʥ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʨʘʟʠʪʴ ʚʩʝ ʘʩʧʝʢʪʳ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

1. ʉʞʪʬʩʪʦʴʢ ʨʧʝʮʧʝ 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʨʝʩʫʨʩʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ 

ʠʤʝʶʱʝʛʦʩʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ, ʪʨʫʜʦʚʳʤʠ, ʬʠʥʘʥʩʦʚʳʤʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʚʥʫʪ-
ʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ ʨʘʟʚʠʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ. ɺʤʝ-
ʩʪʝ ʩ ʪʝʤ ʦʥ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚ 
ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʮʝʥʢʠ. 

2. ʉʴʦʧʰʦʴʢ ʨʧʝʮʧʝ 
ʈʳʥʦʯʥʳʡ ʧʦʜʭʦʜ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʘʥʘʣʠʟ ʧʦʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ. ɺ ʨʘʤʢʘʭ 
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ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʨʳʥʦʯʥʦʡ ʜʦʣʠ, ʜʠʥʘʤʠʢʘ ʧʨʦʜʘʞ, ʫʟʥʘʚʘʝʤʦʩʪʴ ʙʨʝʥ-
ʜʘ, ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʣʦʷʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʚʦʩʧʨʠʷʪʠʝ ʢʦʤʧʘʥʠʠ 
ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠ-
ʷʪʠʷ ʥʘ ʨʳʥʢʝ, ʦʜʥʘʢʦ ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʳ ʜʦʩʪʠʞʝʥʠʷ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
ɺʳʩʦʢʘʷ ʨʳʥʦʯʥʘʷ ʜʦʣʷ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʘʢ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʡ 
ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ. 

3. ʍʡʦʙʦʪʧʛʴʢ ʨʧʝʮʧʝ 
ɽʱʝ ʦʜʥʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʡ ʧʦʜʭʦʜ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʦʮʝʥʢʫ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʝ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝ-
ʣʷʝʪʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ, ʣʠʢʚʠʜʥʦʩʪʠ, ʜʝʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʠʙʳʣʴʥʦʩʪʠ. 
ɹʝʟʫʩʣʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʠʟʤʝʨʠʤʳʭ ʧʦʢʘ-
ʟʘʪʝʣʝʡ. ʆʜʥʘʢʦ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʯʘʱʝ ʦʪʨʘʞʘʶʪ ʧʦʩʣʝʜʩʪʚʠʷ ʫʞʝ ʧʨʠʥʷʪʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 
ʨʝʰʝʥʠʡ ʠ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʨʝʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. 

4. ʁʦʫʞʜʩʙʤʵʦʴʢ ʨʧʝʮʧʝ 
ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʝʪ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʙʲ-

ʝʜʠʥʷʝʪ ʨʘʟʣʠʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʮʝʥʢʠ ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʳʚʘʪʴ ʢʘʢ 
ʚʥʫʪʨʝʥʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ, ʨʳʥʦʯʥʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʨʤʠʨʦ-
ʚʘʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʧʨʘʚʣʝ-
ʥʠʷ ʝʝ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʊʡʪʫʞʥʙ ʨʧʣʙʠʙʫʞʤʞʢ ʧʯʞʦʣʡ ʣʧʦʣʬʩʞʦʫʧʪʨʧʪʧʚʦʧʪʫʡ ʨʩʧʡʠʛʧʝʪʫʛʞʦʦʧʜʧ ʨʩʞʝʨʩʡʸʫʡʸ 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʩʪʦʨʦʥʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜ-
ʧʨʠʷʪʠʷ. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʨʝʩʫʨʩʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʫʨʦ-
ʚʝʥʴ ʟʘʛʨʫʟʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ, ʤʘʪʝʨʠʘʣʦʝʤ-
ʢʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʠ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʙʨʘʢʘ. ʋʣʫʯʰʝʥʠʝ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʨʦʩʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʫʢʨʝʧʣʝʥʠʠ ʝʛʦ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ. 

ʈʳʥʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʨʝʜʠ ʢʦʥʢʫʨʝʥʪʦʚ ʠ ʩʪʝʧʝʥʴ ʝʛʦ 
ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʣʷ ʵʪʦʛʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʦʣʷ ʨʳʥʢʘ, ʪʝʤʧʳ ʨʦʩʪʘ ʧʨʦʜʘʞ, ʘʩʩʦʨ-
ʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ, ʫʨʦʚʝʥʴ ʫʟʥʘʚʘʝʤʦʩʪʠ ʙʨʝʥʜʘ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʦʚ. ʀʤʝʥʥʦ ʵʪʠ ʧʦʢʘʟʘʪʝ-
ʣʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʥʘʩʢʦʣʴʢʦ ʫʩʧʝʰʥʦ ʧʨʝʜʧʨʠʷʪʠʝ ʨʝʘʣʠʟʫʝʪ ʩʚʦʠ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʥʘ 
ʧʨʘʢʪʠʢʝ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʡ ʫʨʦʚʝʥʴ ʦʮʝʥʢʠ. ʌʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ 
ʦʧʨʝʜʝʣʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʨʘʟʚʠʪʠʝ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨ-
ʩʧʝʢʪʠʚʝ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʜʘʞ, ʨʝʥʪʘʙʝʣʴ-
ʥʦʩʪʴ ʘʢʪʠʚʦʚ, ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʬʠʥʘʥ-
ʩʦʚʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʣʥʦʝ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʝʘʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʷʭ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. 

ʀʙʣʤʷʰʞʦʡʞ 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʬʦʨ-
ʤʠʨʫʶʱʫʶʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ɸʥʘʣʠʟ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ 
ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʲʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʨʝʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ 
ʥʘ ʨʳʥʢʝ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʥʪʝʛʨʘʮʠʠ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʳʭ, ʨʳʥʦʯʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʘʷ 
ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʢʦʥʢʫ-
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ʨʝʥʪʥʳʭ ʧʦʟʠʮʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʦʧʨʝ-
ʜʝʣʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚ-
ʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫʩʪʦʡʯʠʚʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʝʜ-
ʧʨʠʷʪʠʷ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. 
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ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʨʳʥʦʢ ʘʢʮʠʡ ʈʦʩʩʠʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʪʨʘʥʳ ʠ ʧʨʠʚʣʝʯʝʥʠʠ 
ʢʘʧʠʪʘʣʘ ʜʣʷ ʢʦʤʧʘʥʠʡ. ʕʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠ-
ʝʤ ʜʣʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʘʧʨʘʚʣʝʥʠʷ ʠʭ ʚ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʩʝʢʪʦʨʘ 
ʵʢʦʥʦʤʠʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤʳ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ.  

ʉʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʲʶʥʢʪʫʨʳ ʠ ʚʳʩʦʢʘʷ ʢʣʶʯʝ-
ʚʘʷ ʩʪʘʚʢʘ ʩʦʟʜʘʶʪ ʩʝʨʴʝʟʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʢʘʧʠʪʘʣʘ ʯʝʨʝʟ ʜʦʣʝʚʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ. 
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ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʦʩʪʦʷʥʥʦ ʠʟʫʯʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʘʢʮʠʡ, ʯʪʦʙʳ 
ʧʦʥʠʤʘʪʴ, ʢʘʢʠʝ ʪʠʧʳ ʘʢʮʠʡ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʨʦʩʪ, ʘ ʢʘʢʠʝ ʧʝʨʝʞʠʚʘʶʪ ʩʧʘʜ, ʚ ʢʘʢʠʝ ʵʤʠʪʝʥʪʳ ʥʘʠʙʦʣʝʝ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʧʨʘʚʣʷʪʴ ʠʥʚʝʩʪʠʮʠʠ. 

ʈʳʥʦʢ ʘʢʮʠʡ ʟʘʥʠʤʘʝʪ ʚʘʞʥʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʳʩʪʫʧʘʷ 
ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʧʠʪʘʣʘ ʚ ʵʢʦʥʦʤʠʢʝ. ʉ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝ-
ʥʠʷ ʨʳʥʦʢ ʘʢʮʠʡ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʢʘʪʝʛʦʨʠʠ - ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʨʳʥʢʘ. ʀʥʚʝ-
ʩʪʠʮʠʦʥʥʳʡ ʨʳʥʦʢ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʬʦʨʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʶʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʩʧʨʦʩ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ [2].  

ʆʩʥʦʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ʫʯʘʩʪʥʠʢʦʚ ʨʳʥʢʘ ʮʝʥʥʳʭ ʙʫʤʘʛ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ: ʵʤʠʪʝʥʪʳ, ʠʥʚʝʩʪʦʨʳ, ʬʦʥʜʦʚʳʝ ʧʦʩʨʝʜʥʠʢʠ, ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʩʣʫʞʠʚʘʶʱʠʝ ʨʳ-
ʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʷ ʘʢʮʠʡ ʧʦ ʦʩʥʦʚʥʳʤ ʧʨʠʟʥʘʢʘʤ [2]. 

 
ʋʙʚʤʡʯʙ 1 

ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʙʣʯʡʢ 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʡ 
 ʧʨʠʟʥʘʢ 

ɺʠʜ ʘʢʮʠʡ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʇʦ ʦʙʲʸʤʫ ʧʨʘʚ 
 

ʆʙʳʢʥʦʚʝʥʥʳʝ 
ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʘʚʦ ʛʦʣʦʩʘ ʠ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚ-

ʣʝʥʠʠ, ʜʠʚʠʜʝʥʜʳ ʥʝ ʬʠʢʩʠʨʦʚʘʥʳ 

ʇʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʝ 
ʅʝ ʜʘʶʪ ʧʨʘʚʘ ʛʦʣʦʩʘ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ), 
ʥʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ ʠ ʧʨʠʦ-

ʨʠʪʝʪ ʚʳʧʣʘʪ 

ʇʦ ʬʦʨʤʝ ʚʣʘʜʝʥʠʷ 
 

ʀʤʝʥʥʳʝ 
ɿʘʢʨʝʧʣʷʶʪʩʷ ʟʘ ʢʦʥʢʨʝʪʥʳʤ ʚʣʘʜʝʣʴʮʝʤ, ʫʯʠ-

ʪʳʚʘʶʪʩʷ ʚ ʨʝʝʩʪʨʝ 

ʅʘ ʧʨʝʜʲʷʚʠʪʝʣʷ 
ʇʨʠʥʘʜʣʝʞʘʪ ʬʘʢʪʠʯʝʩʢʦʤʫ ʜʝʨʞʘʪʝʣʶ (ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ) 

ʇʦ ʩʪʘʜʠʠ ʦʙʨʘʱʝʥʠʷ 
 

ʈʘʟʤʝʱʸʥʥʳʝ 
ʋʞʝ ʨʝʘʣʠʟʦʚʘʥʳ ʠʥʚʝʩʪʦʨʘʤ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙ-

ʨʘʱʝʥʠʠ 

ʆʙʲʷʚʣʝʥʥʳʝ 
ʄʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʫʱʝʥʳ ʦʙʱʝ-

ʩʪʚʦʤ 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʧʨʘʚ 
 

ɻʦʣʦʩʫʶʱʠʝ ʇʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʘʚʦ ʫʯʘʩʪʠʷ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʅʝʛʦʣʦʩʫʶʱʠʝ ʅʝ ʜʘʶʪ ʧʨʘʚʘ ʛʦʣʦʩʘ 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʜʦʭʦʜʘ 
 

ʉ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʜʠ-
ʚʠʜʝʥʜʦʤ 

ɼʦʭʦʜ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥ 

ʉ ʧʣʘʚʘʶʱʠʤ ʜʠʚʠ-
ʜʝʥʜʦʤ 

ɼʦʭʦʜ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʠ 

 
ʊʝʧʝʨʴ ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʨʳʥʢʘ ʘʢʮʠʡ ʈʌ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʳʥʢʘ ʘʢʮʠʡ ʈʦʩʩʠʠ ʟʘ 

ʧʝʨʠʦʜ 2022ï2024 ʛʛ. ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ, ʪʝʭʥʠʯʝʩʢʠʡ ʠ 
ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. 

ʇʨʦʚʝʜʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʘʥʘʣʠʟ. ʂʣʶʯʝʚʳʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʈʦʩʩʠʠ ʚ 2022ï
2024 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ɺ 2022 ʛ. ʵʢʦʥʦʤʠʢʘ ʩʦʢʨʘʪʠʣʘʩʴ ʥʝ ʪʘʢ ʟʥʘʯʠʪʝʣʴʥʦ, ʘ ʚ 2023 ʛ. ʧʦʢʘʟʘʣʘ ʫʚʝʨʝʥʥʳʡ ʨʦʩʪ ʙʣʘʛʦ-
ʜʘʨʷ ʘʢʪʠʚʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʪʦʨʛʦʚʳʭ ʧʦʪʦʢʦʚ, ʨʦʩʪʫ ʛʦʩʨʘʩʭʦʜʦʚ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. ʂʣʶʯʝʚʳʤ ʠʥ-
ʩʪʨʫʤʝʥʪʦʤ ʩʛʣʘʞʠʚʘʥʠʷ ʰʦʢʦʚ ʚʳʩʪʫʧʘʣʘ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʘʷ ʧʦʣʠʪʠʢʘ ʎɹ ʈʌ.  

ɼʘʣʝʝ ʧʨʦʚʝʜʝʤ ʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʤ ʠʥʜʝʢʩ ʄʦʩɹʠʨʞʠ. ɺ ʪʘʙʣʠʮʝ 3 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ ʧʝʨʠʦʜ 2022ï2024 ʛʛ. [12]. 
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ʋʙʚʤʡʯʙ 2 
ʇʪʦʧʛʦʴʞ ʥʙʣʩʧʶʣʧʦʧʥʡʰʞʪʣʡʞ ʨʧʣʙʠʙʫʞʤʡ ʉʧʪʪʡʡ ʛ 2022-2024 ʜʜ. 

ʇʦʢʘʟʘʪʝʣʴ 2022 ʛʦʜ 2023 ʛʦʜ 2024 ʛʦʜ 
ʊʝʤʧ ʧʨʠʨʦ-
ʩʪʘ 

2023/2022, % 

ʊʝʤʧ ʧʨʠʨʦʩʪʘ 
2024/2023, % 

ɺɺʇ, ʤʣʨʜ ʨʫʙ. 156940,92 176413,58 201152,09 12,4 14,0 

ʀʥʬʣʷʮʠʷ, % 11,9 7,4 5,5 -37,8 -25,7 

ʂʣʶʯʝʚʘʷ ʩʪʘʚ-
ʢʘ ʎɹ ʈʌ, % 

7,50 16,0 13,0 113,3 -18,8 

ʋʨʦʚʝʥʴ ʙʝʟʨʘ-
ʙʦʪʠʮʳ, % 

3,9 3,2 3,0 -17,9 -6,3 

 
ʋʙʚʤʡʯʙ 3 

ʈʧʣʙʠʙʫʞʤʡ ʅʧʪʣʧʛʪʣʧʢ ɺʡʩʟʡ ʛ 2022 - 2024 ʜʜ. 

ɻʦʜ 
ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ (ʥʘ 

ʢʦʥʝʮ ʛʦʜʘ) 
ʀʟʤʝʥʝʥʠʝ ʟʘ ʛʦʜ, % ʉʨʝʜʥʝʜʥʝʚʥʦʡ ʦʙʲʝʤ ʪʦʨʛʦʚ, 

ʤʣʨʜ ʨʫʙ. 

2022 2175 -47,9 180 

2023 3099 42,3 220 

2024 2883 -6,97% 250 

 
2022 ʛʦʜ ʩʪʘʣ ʧʝʨʝʣʦʤʥʳʤ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʦʚʦʛʦ ʨʳʥʢʘ: ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʫʞʝʩʪʦʯʝʥʠʷ 

ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʥʜʝʢʩ ʦʙʚʘʣʠʣʩʷ ʥʘ 47,9%, ʦʪʢʘʪʠʚʰʠʩʴ ʢ ʟʥʘʯʝʥʠʷʤ 2016 ʛʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ 
ʰʦʢ 2022 ʛʦʜʘ, ʨʳʥʦʢ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʚʳʩʦʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɺ 2023 ʛʦʜʫ ʠʥʜʝʢʩ 
ʧʦʢʘʟʘʣ ʨʝʢʦʨʜʥʳʡ ʨʦʩʪ ʥʘ 42,4%, ʯʘʩʪʠʯʥʦ ʦʪʳʛʨʘʚ ʧʨʦʰʣʦʛʦʜʥʠʝ ʧʦʪʝʨʠ. ɺ 2024 ʛʦʜʫ ʜʠʥʘʤʠʢʘ ʩʤʝ-
ʥʠʣʘʩʴ ʥʘ ʙʦʣʝʝ ʫʤʝʨʝʥʥʫʶ.  

ʊʝʧʝʨʴ ʧʨʦʚʝʜʝʤ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɺ 2022ï2024 ʛʛ. ʧʨʦʠʟʦʰʣʘ ʢʘʨʜʠʥʘʣʴʥʘʷ ʩʤʝʥʘ ʣʠ-
ʜʝʨʦʚ. ʅʘʠʙʦʣʴʰʫʶ ʜʦʭʦʜʥʦʩʪʴ ʧʦʢʘʟʘʣʠ ʘʢʮʠʠ ʢʦʤʧʘʥʠʡ ʚʥʫʪʨʝʥʥʝʛʦ ʩʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʦʙʦʨʦʥʥʦ-
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɸʢʮʠʠ ʩʳʨʴʝʚʳʭ ʢʦʤʧʘʥʠʡ, ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʶʱʠʝʩʷ ʜʨʘʡʚʝʨʦʤ ʨʦʩʪʘ, 
ʫʩʪʫʧʠʣʠ ʣʠʜʝʨʩʪʚʦ ʠʟ-ʟʘ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʩʣʦʞʥʦʩʪʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʘʢʮʠʡ ʟʘ 2022ï2024 ʛʛ. ʧʨʦʰʝʣ ʯʝʨʝʟ 
ʵʪʘʧʳ ʘʜʘʧʪʘʮʠʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʉʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʦʚʘʷ ʤʦʜʝʣʴ, ʤʝʥʝʝ ʟʘʚʠʩʠʤʘʷ ʦʪ ʠʥʦʩʪʨʘʥʥʦʛʦ 
ʢʘʧʠʪʘʣʘ ʠ ʩʳʨʴʝʚʦʛʦ ʵʢʩʧʦʨʪʘ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʩʧʨʦʩ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʀʛʦʥʠʥʘ, ʃ. ʃ. ʀʥʚʝʩʪʠʮʠʠ : ʫʯʝʙʥʠʢ / ʃ. ʃ. ʀʛʦʥʠʥʘ. - ʄʦʩʢʚʘ : ʄʘʛʠʩʪʨ : ʀʅʌʈɸ-ʄ, 2022. - 

478 ʩ. 
2. ɻʘʣʘʥʦʚ ɺ.ɸ. ʈʳʥʦʢ ʮʝʥʥʳʭ ʙʫʤʘʛ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. - ʄʦʩʢʚʘ: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2012. 
3. ɼʠʥʘʤʠʢʘ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ : ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ // ʌʝʜʝʨʘʣʴʥʘʷ ʩʣʫʞʙʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʦʩʩʪʘʪ).  
4. ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʠʥʬʣʷʮʠʠ // ʎʝʥʪʨʘʣʴʥʳʡ ʙʘʥʢ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

URL: https://www.cbr.ru/hd_base/infl/  
5. ʀʥʜʝʢʩ ʄʦʩɹʠʨʞʠ (IMOEX) // ʄʦʩʢʦʚʩʢʘʷ ɹʠʨʞʘ. URL: https://www.moex.com/ru/index/IMOEX  
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ǲǣǩ 13/ 

ǵǧǳǯǭǡǧǦǟǵǧǾ ǢǭǰǲǣǟǯǰǱǡǤǬǬǭǢǭ 
ǲǮǯǟǡǪǤǬǧǾ ǡ ǯǭǰǰǧǨǰǩǭǨ ǳǤǣǤǯǟǵǧǧ 

ǣȄȃȉȍȁǿ ǼȊȇȌǿ ǭȊȄȂȍȁȌǿ 
ʤʘʛʠʩʪʨʘʥʪ 

ɹʋ ɺʆ çʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʀʤʘʤʚʝʨʜʠʝʚʘ ʄʘʨʠʥʘ ʀʚʘʥʦʚʥʘ 
 ʢ.ʵ.ʥ.  

ɹʋ ɺʆ çʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩ-
ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʟʘʥʠʤʘʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʧʨʠʤʝʥʝʥʠʝ 
ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʠʩʢʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʠʩʢʫʩ-
ʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʪʝʭʥʦʣʦʛʠʠ.  
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ʎʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ï ʤʠʨʦʚʦʡ ʪʨʝʥʜ, ʢʦʪʦʨʳʡ ʥʘʯʘʣʩʷ ʚʦ 

ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʝʱʝ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʦʟʥʘʯʘʝʪ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 
ʧʨʦʮʝʩʩʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ çʨʘʟʚʠʪʠʝ ʮʠʬʨʦ-
ʚʳʭ ʛʦʩʫʩʣʫʛ ʚ ʣʦʛʠʢʝ ʩʝʨʚʠʩʥʦʡ ʤʦʜʝʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʠʭ ʢʘʯʝʩʪʚʘ, ʚʳʩʪʨʘʠʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳ-
ʤʠ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʦʬʠʩʦʚ ʠ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʥʝʥʠʷ, ʚʥʝʜ-
ʨʝʥʠʝ KPI ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʫʧʨʘʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 
ʚʥʝʜʨʝʥʠʶè [1].  

ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʠʜʝʪ ʘʢʪʠʚʥʘʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʚ ʉʐɸ ʩʦʟʜʘʣʠ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, 
ʢʦʪʦʨʘʷ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʛʨʘʞʜʘʥʘʤʠ. ɺ ʂʘʥʘʜʝ ʘʢʪʠʚʥʦ 
ʚʥʝʜʨʷʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʨʚʠʩʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʕʩʪʦ-
ʥʠʷ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʪʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʩʣʫ-
ʛʘʤʠ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʥʣʘʡʥ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ï ʛʣʦʙʘʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʢʦʪʦʨʘʷ 
ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʦʩʩʠʶ. ʕʪʦ ʚʝʜʫʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ 
ʧʨʠʟʚʘʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʘʩʝʣʝʥʠʝʤ ʠ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʥʦ ʠ ʫʣʫʯ-
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ʰʠʪʴ ʞʠʟʥʴ ʣʶʜʝʡ. 
ʏʘʱʝ ʚʩʝʛʦ ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʚʷʟʳʚʘʶʪ ʩ ʮʠʬʨʦʚʠʟʘʮʠʝʡ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʝʝ ʯʘʩʪʴʶ 

ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʦʣʝʝ ʫʟʢʠʡ ʧʨʦʮʝʩʩ. ʇʦʥʷʪʠʝ çʮʠʬʨʦʚʠʟʘʮʠʷè ʦʙʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʢ ʩʦʚʨʝʤʝʥ-
ʥʳʤ ʤʦʜʝʣʷʤ ʠ ʩʧʦʩʦʙʘʤ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʷʭ [2, ʩʪʨ. 8]. 
ʇʨʝʜʧʦʩʳʣʢʘʤʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠ-
ʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʚ ʦʙʣʘ-
ʩʪʠ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ. ɺ ʦʪʚʝʪ ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ʤʠʨʦʚʦʡ ʪʨʝʥʜ ʮʠʬʨʦʚʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʙʳʣʘ ʘʢʪʠʚʥʦ ʟʘʧʫʱʝʥʘ ʚ ʥʘʯʘʣʝ XXI ʚʝʢʘ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʩʠʭ ʧʦʨ. ɺ ʵʪʦʤ 
ʧʨʦʮʝʩʩʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ (ʨʠʩ. 1):  

 

I ʵʪʘʧ 
ʇʨʠʥʷʪʠʝ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28 ʷʥʚʘʨʷ 2002 ʛ. ˉ65 
ɻʦʜʳ ʨʝʘʣʠʟʘʮʠʠ: 2002 ï 2010 ʛ. 

Ź 

II ʵʪʘʧ 
ʆʙʨʘʟʦʚʘʥʠʝ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʢʘʟʦʤ ʦʪ 1 ʥʦʷʙʨʷ 2008 ʛ. ˉ1576 
ɻʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ: 2008 ï 2012 ʛ. 

Ź 

III ʵʪʘʧ 
ʇʨʠʥʷʪʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦè ʨʘʩʧʦʨʷ-

ʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʠ ʦʪ 20 ʦʢʪʷʙʨʷ 2010 ʛ. ˉ1815-ʨ 
1 ʵʪʘʧ ʧʨʦʛʨʘʤʤʳ: 2011 ï 2021 ʛ. 
2 ʵʪʘʧ ʧʨʦʛʨʘʤʤʳ: 2022 ï 2030 ʛ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʝʢʪʳ: 
1. ʅʘʮʠʦʥʘʣʴʥʘʷ ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʌè (2018 ï 2024 ʛ.) 

2. ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʦʝʢʪ çʕʢʦʥʦʤʠʢʘ ʜʘʥʥʳʭ ʠ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʘè (ʩ 2025ʛ.) 

ʉʡʪ. 1. ʖʫʙʨʴ ʯʡʭʩʧʛʡʠʙʯʡʡ ʜʧʪʬʝʙʩʪʫʛʞʦʦʧʜʧ ʬʨʩʙʛʤʞʦʡʸ ʛ ʉʧʪʪʡʢʪʣʧʢ ʍʞʝʞʩʙʯʡʡ 
 
ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʠʥʷʪʠʝ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʕʣʝʢʪʨʦʥʥʘʷ ʈʦʩʩʠʷè ʟʘʣʦʞʠʣʦ 

ʦʩʥʦʚʳ ʜʣʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʝʢʪʦʨʘ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʝ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠ-
ʜʝʥʪʝ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʫʢʘʟʘʣʦ ʥʘ ʪʦ, ʯʪʦ 
ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʦʭʚʘʪʳʚʘʪʴ ʚʩʝ ʙʦʣʴʰʝ ʩʬʝʨ, ʠʭ ʚʥʝʜʨʝʥʠʝ ʩʪʘʣʦ ʪʨʝʙʦʚʘʪʴ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ ʦʙ-
ʩʫʞʜʝʥʠʷ, ʠ ʧʦʵʪʦʤʫ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩʦʟʜʘʥʠʝ ʩʦʚʝʱʘʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ. ʊʨʝʪʠʡ ʵʪʘʧ ï ʫʪʚʝʨʞʜʝʥʠʝ ɻʦʩ-
ʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦè, ʛʜʝ ʢʣʶʯʝʚʳʤ ʧʨʦʝʢʪʦʤ ʩʪʘʣʘ ʅʘʮʠʦʥʘʣʴʥʘʷ 
ʧʨʦʛʨʘʤʤʘ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʌè, ʪʦʣʴʢʦ ʫʛʣʫʙʣʷʝʪ ʠ ʨʘʩʰʠʨʷʝʪ ʮʠʬʨʦʚʠʟʘʮʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤ ʤʝʨʘʤ ʧʨʦʮʝʩʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʮʠʬʨʦʚʦʡ 
ʩʨʝʜʝ ʩʪʘʣ ʙʦʣʝʝ ʧʨʦʟʨʘʯʥʳʤ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ, ʙʝʟʦʧʘʩʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʦʩʩʠʷʥ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʥʝʨʘʟʨʳʚʥʦ 
ʩʚʷʟʘʥʘ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʜʘʣʝʝ ï ʀʀ), ʢʦʪʦʨʳʡ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʝʪʩʷ ʚʦ ʚʩʝ ʩʬʝ-
ʨʳ. ʇʨʠʯʠʥʘʤʠ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ [3, ʩʪʨ. 42]:  

1) ʀʀ ʩʧʦʩʦʙʝʥ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ, ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʣʘʥ ʜʣʷ 
ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ. ʅʘ ʦʩʥʦʚʝ ʟʘʧʨʦʩʦʚ, ʘʥʘʣʠʟʘ ʜʦʢʫʤʝʥʪʦʚ ʠ ʚʚʝʜʸʥʥʳʭ ʜʘʥ-
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ʥʳʭ, ʦʥ ʤʦʞʝʪ ʚʠʜʝʪʴ ʪʠʧʠʯʥʳʝ ʟʘʧʨʦʩʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʙʫʜʫ-
ʱʠʝ ʧʦʪʨʝʙʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʣʘʥʳ ʥʘ ʦʩʥʦʚʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ; 

2) ʊʝʭʥʦʣʦʛʠʠ ʀʀ ʩʧʦʩʦʙʥʳ ʚʩʢʨʳʚʘʪʴ ʬʘʢʪʳ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ, ʯʪʦ 
ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʫʩʪʘʥʦʚʢʝ ʯʝʪʢʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʦʪʩʣʝʞʠ-
ʚʘʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʦʚʝʡʰʠʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʣʶʙʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʥʠʭ ʙʫʜʝʪ ʢʘʟʘʪʴʩʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʤ; 

3) ʆʮʠʬʨʦʚʢʘ ʚʩʝʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, 
ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠ ʧʦʤʦʱʠ ʀʀ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʪʦ 
ʢʣʶʯʝʚʘʷ ʧʨʠʯʠʥʘ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʵʪʫ ʩʬʝʨʫ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʠʤʝʥʷʪʩʷ ʜʣʷ 
ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʯʠʥʦʚʥʠʢʦʚ, ʝʝ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʩʢʦʨʦʩʪʠ 
ʚ ʦʢʘʟʘʥʠʠ ʫʩʣʫʛ ʠʣʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʂʘʞʜʳʡ ʛʦʜ ʦʙʲʝʤ ʜʘʥʥʳʭ ʨʘʩʪʝʪ ʠ ʙʣʘʛʦʜʘʨʷ ʚʥʝʜʨʷʝʤʳʤ 
ʪʝʭʥʦʣʦʛʠʷʤ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʥʝ ʪʦʣʴʢʦ ʥʝ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ, ʥʦ ʠ ʥʝ ʪʝʨʷʪʴ ʢʘʯʝ-
ʩʪʚʦ ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʙʝʟʛʨʘʥʠʯʥʳ: ʝʞʝʜʥʝʚʥʦ ʨʘʟʨʘʙʦʪ-
ʯʠʢʠ ʠ ʠʥʞʝʥʝʨʳ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʛʝʥʝʨʘʮʠʶ ʥʫʞʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʩʦʚʝʨʰʝʥʥʦʡ. ʀʟ-ʟʘ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʥʦ ʝʩʪʴ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ɼʣʷ 
ʵʬʬʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ʀʀ, ʘ ʪʘʢʞʝ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ SWOT-
ʘʥʘʣʠʟ (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

SWOT-ʙʦʙʤʡʠ ʨʩʡʥʞʦʞʦʡʸ ʡʪʣʬʪʪʫʛʞʦʦʧʜʧ ʡʦʫʞʤʤʞʣʫʙ ʝʤʸ ʩʙʠʛʡʫʡʸ ʜʧʪʬʝʙʩʪʫʛʞʦʦʧʜʧ 
ʬʨʩʙʛʤʞʦʡʸ ʛ ʉʧʪʪʡʢʪʣʧʢ ʍʞʝʞʩʙʯʡʡ 

ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

1. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠ-
ʢʦʚ; 

2. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ; 
3. ʉʦʢʨʘʱʝʥʠʝ ʦʰʠʙʦʢ, ʩʜʝʣʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʚ 

ʨʫʪʠʥʥʳʭ ʧʨʦʮʝʩʩʘʭ. 

1. ʊʨʝʙʦʚʘʥʠʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʘ ʜʣʷ ʣʝʛʠ-
ʪʠʤʠʟʘʮʠʠ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʀʀ; 

2. ʅʝʩʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʜʝʡ-
ʩʪʚʠʷ ʀʀ; 

3. ʆʪʩʫʪʩʪʚʠʝ ʤʦʨʘʣʴʥʳʭ ʠ ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ; 
4. ɼʦ ʢʦʥʮʘ ʥʝʠʟʫʯʝʥʥʘʷ çʧʨʠʨʦʜʘè ʀʀ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʋʛʨʦʟʳ 

1. ʉʘʤʦʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʀʀ; 
2. ʈʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʤ, ʧʨʠ-
ʣʦʞʝʥʠʡ ʩ ʪʝʭʥʦʣʦʛʠʠ ʀʀ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 
3. ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 
4. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʪʠʢʘ; 

5. ʀʥʪʝʛʨʘʮʠʷ ʚ ʩʬʝʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʵʢʦʣʦ-
ʛʠʠ, ʪʦʨʛʦʚʣʠ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨ. 

1. ɺʦʟʤʦʞʥʦʝ ʥʘʨʫʰʝʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ; 
2. ʉʦʢʨʘʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ; 
3. ʈʠʩʢ ʜʣʷ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ. 

 
ɺ ʧʨʠʤʝʥʝʥʠʠ ʀʀ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʝʩʪʴ ʢʘʢ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʩʚʦʠ ʥʝʜʦ-

ʩʪʘʪʢʠ. ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʜʝʡʩʪʚʠʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʦʰʠʙʦʢ ʠʟ-ʟʘ 
çʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘè ʠʜʝʪ ʥʘʨʷʜʫ ʩ ʪʨʝʙʦʚʘʥʠʝʤ ʧʦʜʚʝʨʛʘʪʴ ʜʝʡʩʪʚʠʷ ʀʀ ʦʙʩʫʞʜʝʥʠʶ ʣʶʜʝʡ ʠ 
ʥʝʩʝʥʠʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʦʤ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ. ʕʪʦ ʜʚʦʷʢʘʷ ʩʠʩʪʝʤʘ ʧʦʨʦʞʜʘʝʪ ʪʦ, ʯʪʦ 
ʥʘʨʷʜʫ ʩ ʪʘʢʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ, ʢʘʢ ʧʦʩʪʦʷʥʥʦʝ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ, ʠʜʝʪ ʦʧʘʩʥʦʩʪʴ ʢʠʙʝʨʘʪʘʢʠ ʠ 
ʨʠʩʢ ʜʣʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʙʘʨʴʝʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʮʠʬʨʦʚʠʟʘ-
ʮʠʠ: ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ, ʫʩʪʘʨʝʚʰʠʝ ʩʠʩʪʝʤʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʥʝʭʚʘʪʢʘ ʩʧʝʮʠʘ-
ʣʠʩʪʦʚ ʠ ʙʦʣʴʰʠʝ ʪʨʘʪʳ. ʅʦ ʪʘʢ ʢʘʢ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ, ʠʜʝʪ ʘʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʵʪʠʤʠ ʙʘʨʴʝʨʘʤʠ ʥʘ ʠʭ ʫʩʪʨʘʥʝʥʠʝ ʠ ʝʛʦ ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʪʘʢʞʝ ʦʩʪʘʶʪʩʷ ʢʦʣʦʩʩʘʣʴʥʳʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʙʦʣʝʝ 20 ʣʝʪ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʪʦʪ ʧʨʦʮʝʩʩ ʫʞʝ 
ʜʦʩʪʠʛ ʙʦʣʴʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɻʦʚʦʨʠʪʴ, ʯʪʦ ʦʥ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʠʢʝ ʥʝʣʴʟʷ, ʪʘʢ ʢʘʢ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 
ʮʠʬʨʦʚʠʟʘʮʠʷ ʪʦʣʴʢʦ ʥʘʯʘʣʘ ʥʘʙʠʨʘʪʴ ʦʙʦʨʦʪʳ. ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʫʞʝ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʦʨʤʘ-
ʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʵʪʦʪ ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʠʟʚʝʩʪʥʳ ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ 
ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ. ʋ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʈʦʩʩʠʠ ʝʩʪʴ ʨʷʜ ʧʨʝʠʤʫ-
ʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʠʜʫʪ ʩ ʨʷʜʦʤ ʙʘʨʴʝʨʦʚ ʠ ʨʠʩʢʦʚ. ʀ ʪʝʤ ʥʝ ʤʝʥʝʝ ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʤʥʦʛʦʦʙʝʱʘʶʱʠʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ 
ʛʨʘʞʜʘʥʘʤʠ.  

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 
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Abstract: This article examines approaches to improving problem debt management at JSC Rosselkhozbank, 
taking into account the specifics of lending to agricultural enterprises. It also substantiates the shift from reac-
tive collection to proactive credit risk management based on an early problem detection system. A multi-tiered 
debt management model is proposed, including borrower segmentation, economically feasible restructuring, 
enhanced collateral control, and post-loan monitoring. Particular attention is paid to industry-specific risk indi-
cators in agriculture and analysis of default causes for adjusting lending policy. 
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control, NPL. 

 
ɺ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʩʳʨʴʝʚʳʭ ʨʳʥʢʦʚ, ʩʘʥʢʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 
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ʢʨʝʜʠʪʥʦʛʦ ʧʦʨʪʬʝʣʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʟʘʜʘʯ ʜʣʷ ʩʠʩʪʝʤʥʦ ʟʥʘʯʠʤʳʭ ʙʘʥʢʦʚ. ɼʣʷ ɸʆ 
çʈʦʩʩʝʣʴʭʦʟʙʘʥʢè (ʈʉʍɹ), ʷʚʣʷʶʱʝʛʦʩʷ ʦʧʝʨʘʪʦʨʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ ɸʇʂ, ʧʨʦ-
ʙʣʝʤʘ ʥʝʧʣʘʪʝʞʝʡ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʦʝ, ʥʦ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʝ ʠʟʤʝʨʝʥʠʝ. ʈʦʩʪ ʧʨʦʩʨʦ-
ʯʝʥʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ (NPL) ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʘʧʠʪʘʣʘ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʦʪʯʠʩʣʝʥʠʡ ʚ ʨʝʟʝʨʚʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʨʝʩʫʨʩʥʫʶ ʙʘʟʫ ʜʣʷ ʥʦʚʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʥʘ çʪʫʰʝʥʠʝ ʧʦʞʘʨʦʚè - ʪʦ ʝʩʪʴ ʥʘ ʚʟʳʩʢʘʥʠʝ 
ʫʞʝ ʚʦʟʥʠʢʰʝʡ ʧʨʦʩʨʦʯʢʠ, - ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʩʥʠʞʘʶʱʫʶʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʏʝʤ ʜʦʣʴʰʝ ʜʣʠʪʩʷ ʧʨʦ-
ʩʨʦʯʢʘ, ʪʝʤ ʚʳʰʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʩʫʜʝʙʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʠ ʥʠʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʚʨʘʪʘ 
ʩʨʝʜʩʪʚ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʛʤʝʥʪʝ, ʛʜʝ ʟʘʣʦʛʦʤ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʩʝʣʴʭʦʟʦʙʦʨʫʜʦʚʘʥʠʝ 
ʠʣʠ ʥʝʣʠʢʚʠʜʥʘʷ ʥʝʜʚʠʞʠʤʦʩʪʴ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩ ʧʨʦʙʣʝʤʥʳʤʠ 
ʘʢʪʠʚʘʤʠ ʣʝʞʠʪ ʥʝ ʚ ʧʣʦʩʢʦʩʪʠ ʫʞʝʩʪʦʯʝʥʠʷ ʜʘʚʣʝʥʠʷ ʥʘ ʜʦʣʞʥʠʢʘ, ʘ ʚ ʩʦʟʜʘʥʠʠ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶ-
ʱʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʬʦʣʪ ʥʘ ʩʪʘʜʠʠ ʟʘʨʦʞʜʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʪʨʫʜʥʦʩʪʝʡ [1]. 

ʂʣʶʯʝʚʘʷ ʦʰʠʙʢʘ ʤʥʦʛʠʭ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ - ʧʨʠʨʘʚʥʠʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʫʭʫʜʰʝʥʠʷ ʟʘ-
ʝʤʱʠʢʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʬʘʢʪʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʦʩʨʦʯʝʥʥʳʭ ʧʣʘʪʝʞʝʡ. ɼʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʘʛʨʦʧʨʦ-
ʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʵʪʦʪ ʢʨʠʪʝʨʠʡ ʯʘʩʪʦ ʩʨʘʙʘʪʳʚʘʝʪ ʩʣʠʰʢʦʤ ʧʦʟʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʝʟʦʥʥʳʡ ʭʘʨʘʢ-
ʪʝʨ ʜʦʭʦʜʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚʳʨʫʯʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʨʘʙʦʪʳ ʩ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʚ ɸʆ çʈʦʩʩʝʣʴʭʦʟʙʘʥʢè ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʩ ʧʝʨʝʩʤʦʪʨʘ ʢʨʠ-
ʪʝʨʠʝʚ çʢʨʘʩʥʦʡ ʟʦʥʳè. 

ʉʠʩʪʝʤʘ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ (Early Warning System) ʜʦʣʞʥʘ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʬʠʥʘʥʩʦ-
ʚʳʝ, ʪʘʢ ʠ ʥʝʬʠʥʘʥʩʦʚʳʝ ʠʥʜʠʢʘʪʦʨʳ. ʂ ʧʝʨʚʳʤ ʦʪʥʦʩʷʪʩʷ ʧʘʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʢʫʱʝʡ ʣʠʢʚʠʜʥʦ-
ʩʪʠ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ ʩʥʠ-
ʞʝʥʠʝ ʝʞʝʜʥʝʚʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘ ʨʘʩʯʝʪʥʳʭ ʩʯʝʪʘʭ. ʂʦ ʚʪʦʨʳʤ - ʧʦʪʝʨʷ ʢʣʶʯʝʚʳʭ ʢʣʠʝʥʪʦʚ, ʠʥʠʮʠʠʨʦʚʘ-
ʥʠʝ ʩʫʜʝʙʥʳʭ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʝʤʱʠʢʘ, ʥʝʛʘʪʠʚʥʘʷ ʜʠʥʘʤʠʢʘ ʮʝʥ ʥʘ ʧʨʦʠʟʚʦʜʠʤʫʶ ʧʨʦ-
ʜʫʢʮʠʶ, ʘ ʪʘʢʞʝ ʟʘʜʝʨʞʢʠ ʚ ʚʳʧʣʘʪʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ. 

 
ʋʙʚʤʡʯʙ 1 

ʆʙʨʩʙʛʤʞʦʡʸ ʪʧʛʞʩʱʞʦʪʫʛʧʛʙʦʡʸ ʩʙʚʧʫʴ ʪ ʨʩʧʚʤʞʥʦʧʢ  
ʠʙʝʧʤʟʞʦʦʧʪʫʵʷ ʛ ɹʇ çʉʧʪʪʞʤʵʮʧʠʚʙʦʣè 

ʅʘʧʨʘʚʣʝʥʠʝ ʉʦʜʝʨʞʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʆʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ 

ʈʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ ʧʨʦ-
ʙʣʝʤ 

ʄʦʥʠʪʦʨʠʥʛ ʦʙʦʨʦʪʦʚ, ʧʨʦʩʨʦʯʢʠ, 
ʢʦʚʝʥʘʥʪ, ʩʫʜʝʙʥʳʭ ʩʧʦʨʦʚ, ʥʘʣʦʛʦ-
ʚʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ 

ʉʥʠʞʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ 
ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʚ ʢʘʪʝʛʦʨʠʶ 
NPL90+ 

ʉʝʛʤʝʥʪʘʮʠʷ ʧʨʦʙʣʝʤʥʳʭ 
ʟʘʝʤʱʠʢʦʚ 

ʈʘʟʜʝʣʝʥʠʝ ʢʣʠʝʥʪʦʚ ʧʦ ʫʨʦʚʥʶ ʨʠʩ-
ʢʘ, ʩʨʦʢʫ ʧʨʦʩʨʦʯʢʠ, ʢʘʯʝʩʪʚʫ ʦʙʝʩʧʝ-
ʯʝʥʠʷ, ʧʝʨʩʧʝʢʪʠʚʘʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʮʝʥʘʨʠʷ 
ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʈʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʟʘʜʦʣ-
ʞʝʥʥʦʩʪʠ 

ʀʟʤʝʥʝʥʠʝ ʛʨʘʬʠʢʘ ʧʣʘʪʝʞʝʡ, ʧʨʝʜʦ-
ʩʪʘʚʣʝʥʠʝ ʦʪʩʨʦʯʢʠ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ 
ʩʨʦʢʘ ʢʨʝʜʠʪʘ ʧʨʠ ʥʘʣʠʯʠʠ ʞʠʟʥʝʩʧʦ-
ʩʦʙʥʦʛʦ ʙʠʟʥʝʩʘ 

ʉʦʭʨʘʥʝʥʠʝ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʭ 
ʟʘʝʤʱʠʢʦʚ ʠ ʩʥʠʞʝʥʠʝ ʧʦʪʝʨʴ 

ʋʩʠʣʝʥʠʝ ʨʘʙʦʪʳ ʩ ʦʙʝʩʧʝ-
ʯʝʥʠʝʤ 

ʇʝʨʝʦʮʝʥʢʘ ʟʘʣʦʛʘ, ʧʨʦʚʝʨʢʘ ʩʪʨʘʭʦ-
ʚʘʥʠʷ, ʢʦʥʪʨʦʣʴ ʩʦʭʨʘʥʥʦʩʪʠ ʠʤʫʱʝ-
ʩʪʚʘ 

ʇʦʚʳʰʝʥʠʝ ʚʦʟʚʨʘʪʥʦʩʪʠ ʟʘ-
ʜʦʣʞʝʥʥʦʩʪʠ 

ʇʨʝʪʝʥʟʠʦʥʥʦ-
ʚʟʳʩʢʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ɼʦʩʫʜʝʙʥʦʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʩʫʜʝʙ-
ʥʦʝ ʚʟʳʩʢʘʥʠʝ 

ɺʦʟʚʨʘʪ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʨʠ ʦʪ-
ʩʫʪʩʪʚʠʠ ʧʝʨʩʧʝʢʪʠʚ ʚʦʩʩʪʘʥʦʚ-
ʣʝʥʠʷ 

ɸʥʘʣʠʪʠʢʘ ʧʨʠʯʠʥ ʜʝʬʦʣʪʘ ɸʥʘʣʠʟ ʦʪʨʘʩʣʝʚʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝ-
ʥʠʷ ʧʨʦʩʨʦʯʢʠ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʝʜʠʪʥʦʡ ʧʦʣʠ-
ʪʠʢʠ ʙʘʥʢʘ 
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ɺʥʝʜʨʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʩʢʦʨʠʥʛʘ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦ-
ʚʘʪʴ ʥʝ ʨʝʘʢʪʠʚʥʳʡ, ʘ ʧʨʝʚʝʥʪʠʚʥʳʡ ʧʣʘʥ ʨʘʙʦʪʳ [2]. ɹʘʥʢ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 
ʟʘʝʤʱʠʢʘ ʥʘ ʵʪʘʧʝ, ʢʦʛʜʘ ʜʦ ʨʝʘʣʴʥʦʡ ʧʨʦʩʨʦʯʢʠ ʦʩʪʘʝʪʩʷ 2ï3 ʤʝʩʷʮʘ. ʕʪʦ ʜʘʝʪ ʚʨʝʤʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʩʣʦʚʠʡ ʢʨʝʜʠʪʦʚʘʥʠʷ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ ʢʣʠʝʥʪʘ. ɺ 
ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʩʪʝʤʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ, ʥʦ ʩ ʘʢʮʝʥʪʦʤ ʠʤʝʥʥʦ ʥʘ ʧʨʝʚʝʥʪʠʚʥʫʶ 
ʩʪʘʜʠʶ. 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʙʣʝʤʥʳʤ ʢʣʠʝʥʪʘʤ ʥʝ ʨʘʙʦʪʘʝʪ. ɿʘʝʤʱʠʢ, ʢʦʪʦʨʳʡ ʧʦʪʝʨʷʣ ʯʘʩʪʴ 
ʫʨʦʞʘʷ ʠʟ-ʟʘ ʟʘʤʦʨʦʟʢʦʚ, ʠ ʟʘʝʤʱʠʢ, ʢʦʪʦʨʳʡ ʚʳʚʝʣ ʘʢʪʠʚʳ ʚ ʪʝʥʝʚʦʡ ʦʙʦʨʦʪ, ʪʨʝʙʫʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 
ʨʘʟʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 1 ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʦʣ-
ʞʝʥʥʦʩʪʴʶ ʚʠʟʫʘʣʠʟʠʨʫʝʪ ʵʪʦʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ. 

 

 
ʉʡʪ. 1. ʅʧʝʞʤʵ ʩʙʚʧʫʴ ʪ ʨʩʧʚʤʞʥʦʧʢ ʠʙʝʧʤʟʞʦʦʧʪʫʵʷ ʛ ɹʇ çʉʧʪʪʞʤʵʮʧʠʚʙʦʣè 

(ʧʨʡʪʙʦʡʞ ʤʧʜʡʣʡ) 
 

ʄʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ çʚʦʨʦʥʢʠè. ʅʘ ʚʭʦʜʝ - ʚʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʨʝʜʠʪʦʚ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʦ-
ʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʠ ʨʫʯʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʧʦ ʪʨʝʤ ʢʣʶʯʝʚʳʤ ʧʘʨʘʤʝʪ-
ʨʘʤ: 

1. ʃʙʰʞʪʫʛʧ ʧʚʞʪʨʞʰʞʦʡʸ. ʉʦʦʪʥʦʰʝʥʠʝ ʟʘʣʦʛʦʚʦʡ ʩʪʦʠʤʦʩʪʠ ʢ ʩʫʤʤʝ ʜʦʣʛʘ. ɽʩʣʠ ʧʦʢʨʳʪʠʝ 
ʚʳʩʦʢʦʝ, ʙʘʥʢ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʞʝʩʪʢʠʝ ʤʝʨʳ ʚʟʳʩʢʘʥʠʷ ʙʝʟ ʨʠʩʢʘ ʧʦʪʝʨʴ; ʝʩʣʠ ʧʦʢʨʳʪʠʝ ʥʠʟʢʦʝ - 
ʧʨʠʦʨʠʪʝʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʟʥʝʩʘ ʢʘʢ ʠʩʪʦʯʥʠʢʘ ʜʦʭʦʜʘ. 

2. ɽʡʦʙʥʡʣʙ ʚʡʠʦʞʪʙ. ɽʩʣʠ ʚʳʨʫʯʢʘ ʧʘʜʘʝʪ, ʥʦ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʩʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ (ʟʘ 
ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ), ʢʣʠʝʥʪ ʩʯʠʪʘʝʪʩʷ çʩʪʨʝʩʩʦʚʳʤ, ʥʦ ʞʠʚʳʤè. ɽʤʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʘʥʘʮʠʷ. 

3. ʗʩʡʝʡʰʞʪʣʙʸ ʰʡʪʫʧʫʙ. ʅʘʣʠʯʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʦʥʬʣʠʢʪʦʚ, ʙʘʥʢʨʦʪʩʪʚ ʘʬʬʠʣʠʨʦʚʘʥʥʳʭ 
ʣʠʮ ʠʣʠ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʨʫʢʦʚʦʜʩʪʚʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʚʦʜʠʪ ʢʣʠʝʥʪʘ ʚ ʢʘʪʝʛʦʨʠʶ ʜʣʷ ʚʟʳʩʢʘʥʠʷ, ʤʠ-
ʥʫʷ ʵʪʘʧ ʧʝʨʝʛʦʚʦʨʦʚ. 

ʊʘʢʘʷ ʩʝʛʤʝʥʪʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʘʥʢʫ ʯʝʪʢʦ ʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ: ʥʘ ʩʦʧʨʦʚʦʞʜʝʥʠʝ çʩʣʦʞʥʳʭ, 
ʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭè ʢʣʠʝʥʪʦʚ ʚʳʜʝʣʷʶʪʩʷ ʦʧʳʪʥʳʝ ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʤʝʥʝʜʞʝʨʳ, ʘ ʥʘ ʬʦʨʤʘʣʴʥʳʝ ʚʟʳʩ-
ʢʘʥʠʷ - ʶʨʠʜʠʯʝʩʢʠʡ ʙʣʦʢ, ʨʘʙʦʪʘʶʱʠʡ ʧʦ ʰʘʙʣʦʥʘʤ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʂʇɼ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ ʫʩʢʦ-
ʨʷʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 
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ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ. ɺ ʧʨʘʢʪʠʢʝ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʯʘ-
ʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ çʢʦʥʩʝʨʚʘʮʠʷè ʧʨʦʩʨʦʯʢʠ: ʟʘʝʤʱʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʢʨʝʜʠʪʥʳʝ ʢʘʥʠʢʫʣʳ ʙʝʟ ʨʝ-
ʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʝʛʦ ʬʠʥʘʥʩʦʚʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʣʠʰʴ ʦʪʩʨʦʯʠʚʘʝʪ ʥʝʠʟʙʝʞʥʦʝ ʙʘʥʢʨʦʪʩʪʚʦ ʠ ʫʚʝʣʠʯʠʚʘ-
ʝʪ ʦʙʲʝʤ ʥʘʯʠʩʣʝʥʥʳʭ ʧʨʦʮʝʥʪʦʚ. 

ɼʣʷ ɸʆ çʈʦʩʩʝʣʴʭʦʟʙʘʥʢè ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʧʘʩʝʥʠʷ ʪʦʣʴʢʦ ʪʝʭ 
ʙʠʟʥʝʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʡ ʩʪʦʠʤʦʩʪʴʶ [3]. ʂʨʠʪʝʨʠʷʤʠ ʜʣʷ 
ʦʜʦʙʨʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʛʨʘʬʠʢʘ ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ: 

- ʥʘʣʠʯʠʝ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʩ ʨʝʘʣʠʩʪʠʯʥʳʤʠ ʧʨʦʛʥʦʟʘʤʠ ʧʨʦʜʘʞ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 
ʪʝʢʫʱʠʭ ʙʠʨʞʝʚʳʭ ʮʝʥʘʭ ʥʘ ʟʝʨʥʦ, ʤʦʣʦʢʦ ʠʣʠ ʤʷʩʦ; 

- ʩʦʭʨʘʥʝʥʠʝ ʨʳʥʦʯʥʦʡ ʜʦʣʠ ʠ ʪʨʫʜʦʚʦʛʦ ʢʦʣʣʝʢʪʠʚʘ;  
- ʛʦʪʦʚʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘ ʢ çʢʨʦʚʦʧʫʩʢʘʥʠʶè - ʧʨʦʜʘʞʝ ʥʝʧʨʦʬʠʣʴʥʳʭ ʘʢʪʠʚʦʚ ʜʣʷ ʧʦʛʘʰʝʥʠʷ 

ʯʘʩʪʠ ʜʦʣʛʘ ʚ ʦʙʤʝʥ ʥʘ ʦʪʩʨʦʯʢʫ ʦʩʥʦʚʥʦʡ ʩʫʤʤʳ. 
ɺʘʞʥʦ ʚʥʝʜʨʠʪʴ ʧʨʘʢʪʠʢʫ ʨʝʛʫʣʷʨʥʦʛʦ (ʝʞʝʢʚʘʨʪʘʣʴʥʦʛʦ) ʩʪʨʝʩʩ-ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʩʪʨʫʢʪʫʨʠʨʦ-

ʚʘʥʥʳʭ ʧʦʨʪʬʝʣʝʡ. ɽʩʣʠ ʧʦ ʠʩʪʝʯʝʥʠʠ 6 ʤʝʩʷʮʝʚ ʧʦʩʣʝ ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʘ-
ʝʤʱʠʢʘ ʥʝ ʫʣʫʯʰʠʣʠʩʴ, ʪʘʢʦʡ ʜʦʣʛ ʧʦʜʣʝʞʠʪ ʥʝʤʝʜʣʝʥʥʦʤʫ ʩʧʠʩʘʥʠʶ ʥʘ ʫʙʳʪʢʠ ʩ ʧʝʨʝʜʘʯʝʡ ʥʘ ʚʥʝ-
ʩʫʜʝʙʥʦʝ ʠʣʠ ʩʫʜʝʙʥʦʝ ʚʟʳʩʢʘʥʠʝ. ʕʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʵʬʬʝʢʪ çʟʦʤʙʠ-ʟʘʝʤʱʠʢʦʚè, ʢʦʪʦʨʳʝ ʚʠʩʷʪ ʥʘ 
ʙʘʣʘʥʩʝ ʙʘʥʢʘ ʛʦʜʘʤʠ, ʦʪʚʣʝʢʘʷ ʨʝʩʫʨʩʳ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ. 

ɺ ɸʇʂ ʢʣʶʯʝʚʳʤ ʚʠʜʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʩʝʣʴʭʦʟʪʝʭʥʠʢʘ, ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʢʦʪ ʠ ʙʫ-
ʜʫʱʠʡ ʫʨʦʞʘʡ. ʌʠʟʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʵʪʠʤʠ ʘʢʪʠʚʘʤʠ ʟʘʪʨʫʜʥʝʥ ʚ ʩʠʣʫ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʘʩʧʨʝ-
ʜʝʣʝʥʥʦʩʪʠ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦ-
ʥʠʪʦʨʠʥʛʘ (ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ) ʠ ʩʠʩʪʝʤ ɻʃʆʅɸʉʉ/GPS ʥʘ ʪʝʭʥʠʢʫ, ʥʘʭʦʜʷʱʫʶʩʷ ʚ ʟʘ-
ʣʦʛʝ. 

ʇʦʤʠʤʦ ʬʠʟʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʘʞʥʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʜʠʩʢʦʥʪʳ (ʩʢʠʜʢʠ) ʢ ʟʘʣʦʛʦʚʦʡ ʩʪʦʠʤʦʩʪʠ. ɺ 
ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʠʥʬʣʷʮʠʠ ʠ ʨʦʩʪʘ ʮʝʥ ʥʘ ʟʘʧʯʘʩʪʠ, ʙʘʣʘʥʩʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʪʨʘʢʪʦʨʘ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ 
ʙʳʩʪʨʝʝ ʘʤʦʨʪʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ ʦʙʷʟʘʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʦʡ ʩʪʘʥʦʚʠʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʝʨʝʦʮʝʥʢʘ ʦʙʝʩʧʝ-
ʯʝʥʠʷ ʥʝ ʨʘʟ ʚ ʛʦʜ, ʘ ʝʞʝʢʚʘʨʪʘʣʴʥʦ, ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʨʝʟʝʨʚʦʚ ʧʦʜ ʚʦʟʤʦʞʥʦʝ ʧʘʜʝʥʠʝ ʣʠʢʚʠʜʥʦʩʪʠ 
ʟʘʣʦʛʘ. ɽʩʣʠ ʙʘʥʢ ʚʠʜʠʪ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʝʤʠʪʝʣʴʥʦ ʧʘʜʘʝʪ ʝʱʝ ʜʦ ʜʝʬʦʣʪʘ ʟʘʝʤʱʠʢʘ, 
ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʨʠʛʛʝʨʦʤ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʮʝʜʫʨʳ ʨʘʥʥʝʛʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʠʩʪʝʤʘ ʤʝʨ (ʨʘʥʥʝʝ ʚʳʷʚʣʝʥʠʝ, ʩʝʛʤʝʥʪʘʮʠʷ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʨʝʩʪʨʫʢʪʫʨʠ-
ʟʘʮʠʷ ʠ ʧʨʦʜʚʠʥʫʪʳʡ ʟʘʣʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ) ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʨʘʙʦʪʫ ʩ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʴʶ ʠʟ 
ʟʘʪʨʘʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʚ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʛʘʩʠʪʴ ʫʙʳʪʢʠ ʧʦʩʪʬʘʢʪʫʤ, ʙʘʥʢ ʧʦ-
ʣʫʯʘʝʪ ʨʳʯʘʛʠ ʚʣʠʷʥʠʷ ʥʘ ʩʠʪʫʘʮʠʶ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. 

ɼʣʷ ɸʆ çʈʦʩʩʝʣʴʭʦʟʙʘʥʢè ʵʪʦ ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ NPL90+ ʚ ʢʦʨʧʦʨʘʪʠʚʥʦʤ 
ʧʦʨʪʬʝʣʝ, ʥʦ ʠ ʫʢʨʝʧʣʝʥʠʝ ʨʝʧʫʪʘʮʠʠ çʟʝʣʝʥʦʛʦè ʙʘʥʢʘ, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʛʨʦʙʠʟʥʝʩ ʚ ʪʨʫʜʥʦʡ 
ʩʠʪʫʘʮʠʠ, ʥʦ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʉʠʥʝʨʛʠʷ ʦʪʨʘʩʣʝʚʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʩʦʚʨʝʤʝʥ-
ʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʙʘʣʘʥʩ ʤʝʞʜʫ ʤʠʩʩʠʝʡ ʙʘʥʢʘ ʢʘʢ ʠʥʩʪʠʪʫʪʘ ʨʘʟ-
ʚʠʪʠʷ ʠ ʩʪʨʦʛʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʘʢʪʠʚʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʦʧʠʩʘʥʥʳʭ ʤʝʨ - ʵʪʦ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʰʘʛ ʢ ʩʦʟʜʘʥʠʶ ʙʘʥʢʘ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʙʫʜʫʱʠʤʠ ʨʠʩʢʘʤʠ, ʘ ʥʝ ʩʨʘʞʘʝʪʩʷ ʩ ʠʭ ʧʦ-
ʩʣʝʜʩʪʚʠʷʤʠ. 
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 117,75 

ǵǧǳǯǭǡǺǤ ǮǪǟǱǳǭǯǫǺ ǧ 
ǮǪǟǱǳǭǯǫǤǬǬǟǾ ǩǭǪǪǟǠǭǯǟǵǧǾ ǩǟǩ 
ǭǰǬǭǡǟ ǬǭǡǺǴ ǧǬǱǤǢǯǟǵǧǭǬǬǺǴ 
ǫǤǴǟǬǧǦǫǭǡ ǡ ǯǟǫǩǟǴ Ǡǯǧǩǰ 

ǟȋȀǿȏȕȒȋȍȁ ǰȄȋǞȌ ǩǿȋȍȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʦʣʴ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʠ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʢʦʣʣʘʙʦʨʘʮʠʠ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘʧʨʘʚʣʝʥʠʷ 
ʮʠʬʨʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚ ʦʙʲʝʜʠʥʝʥʠʷ: ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ, ʧʣʘʪʝʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫ-
ʨʘ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ. 
ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʮʠʬʨʦʚʦʤʫ ʩʫʚʝʨʝʥʠʪʝʪʫ ʢʘʢ ʫʩʣʦʚʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥ ɹʈʀʂʉ. 
ʃʤʷhʞʛʴʞ ʪʤʧʛʙ: ɹʈʀʂʉ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ, ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʢʦʣʣʘʙʦʨʘʮʠʷ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠ-
ʢʘ, ʠʥʪʝʛʨʘʮʠʷ, ʮʠʬʨʦʚʦʡ ʩʫʚʝʨʝʥʠʪʝʪ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 
 

DIGITAL PLATFORMS AND PLATFORM COLLABORATION AS THE BASIS OF NEW INTEGRATION 
MECHANISMS WITHIN BRICS 

 
Ambartsumov Semyon Kamoevich 

 
Abstract. The article examines the role of digital platforms and platform collaboration in the formation of new 
integration mechanisms within BRICS. The authors analyze key areas of digital interaction, including e-
commerce, payment infrastructure, logistics services, artificial intelligence, data exchange and educational 
platforms. Special attention is paid to digital sovereignty as a condition for sustainable development and tech-
nological independence of BRICS countries. 
Keywords: BRICS, digital platforms, platform collaboration, digital economy, integration, digital sovereignty, 
artificial intelligence. 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʫʩʢʦʨʝʥʥʦʡ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʦ ʠ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʏʝʨʝʟ ʧʣʘʪʬʦʨʤʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 
ʪʦʨʛʦʚʳʝ ʦʧʝʨʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʝʨ-
ʚʠʩʳ ʠ ʦʨʛʘʥʠʟʫʝʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʵʢʦʥʦʤʠʢʘ ʧʦʩʪʝ-
ʧʝʥʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʛʣʦʙʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ [1, ʩ. 121]. 

ɼʣʷ ʦʙʲʝʜʠʥʝʥʠʷ ɹʈʀʂʉ ʟʥʘʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʣʘʪʬʦʨʤ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʦ. ɻʦʩʫʜʘʨʩʪʚʘ ʦʙʲʝʜʠ-
ʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʢʨʫʧʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʨʳʥʢʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʳʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʠ 
ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʮʠʬʨʦʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʚʳʧʦʣ-
ʥʷʪʴ ʬʫʥʢʮʠʶ ʩʚʷʟʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʜʦʧʦʣʥʷʝʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʬʦʨʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʪʝ-
ʛʨʘʮʠʠ: ʪʦʨʛʦʚʣʶ, ʠʥʚʝʩʪʠʮʠʠ, ʧʨʦʤʳʰʣʝʥʥʫʶ ʢʦʦʧʝʨʘʮʠʶ ʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʦʛʣʘʰʝʥʠʷ [2]. 
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ʇʣʘʪʬʦʨʤʝʥʥʘʷ ʢʦʣʣʘʙʦʨʘʮʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ, 
ʩʪʘʥʜʘʨʪʦʚ, ʜʘʥʥʳʭ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʦʩʥʦʚʘʥʥʦʡ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʠʥʩʪʠʪʫʪʘʭ ʠ ʜʦʛʦʚʦʨʘʭ, ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʚʦʚʣʝʢʘʪʴ ʚ ʩʦʪʨʫʜʥʠ-
ʯʝʩʪʚʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʢʨʫʛ ʫʯʘʩʪʥʠʢʦʚ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ, ʙʘʥʢʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ, ʪʝʭʥʦʣʦʛʠʯʝ-
ʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ. ʕʪʦ ʜʝʣʘʝʪ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʟʘʤʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ. ʄʘʨʢʝʪʧʣʝʡʩʳ ʠ 
ʮʠʬʨʦʚʳʝ ʪʦʨʛʦʚʳʝ ʧʣʦʱʘʜʢʠ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʘʥʠʷʤ ʚʳʭʦʜʠʪʴ ʥʘ ʚʥʝʰʥʠʝ ʨʳʥʢʠ ʙʝʟ ʩʦʟʜʘʥʠʷ ʜʦʨʦ-
ʛʦʩʪʦʷʱʝʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚ. ɼʣʷ ʩʪʨʘʥ ɹʈʀʂʉ ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʦʙʥʳʡ ʬʦʨʤʘʪ 
ʩʥʠʞʘʝʪ ʙʘʨʴʝʨʳ ʜʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 
ʨʦʩʪʫ ʚʟʘʠʤʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ, ʨʘʩʰʠʨʝʥʠʶ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʟʨʘʯʥʦʩʪʠ 
ʩʜʝʣʦʢ [3]. 

ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʧʣʘʪʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ 
ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ ɹʈʀʂʉ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʙʦʣʝʝ ʫʩʪʦʡʯʠ-
ʚʳʭ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʤʝʭʘʥʠʟʤʘʭ ʨʘʩʯʝʪʦʚ. ʇʣʘʪʝʞʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʙʳʩʪʨʳʭ 
ʧʣʘʪʝʞʝʡ ʠ ʧʨʦʝʢʪʳ ʮʠʬʨʦʚʳʭ ʚʘʣʶʪ ʮʝʥʪʨʘʣʴʥʳʭ ʙʘʥʢʦʚ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʥʦʚʳʭ ʬʠʥʘʥʩʦʚʳʭ 
ʢʘʥʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʊʘʢʠʝ ʨʝʰʝʥʠʷ ʩʧʦʩʦʙʥʳ ʩʥʠʟʠʪʴ ʠʟʜʝʨʞʢʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʦ-
ʚʳʩʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ [4]. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ. ʉʦʚʨʝʤʝʥʥʘʷ ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʪʦʨʛʦʚʣʷ 
ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʜʚʠʞʝʥʠʷ ʪʦʚʘʨʦʚ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦ-
ʦʙʦʨʦʪʘ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʨʰʨʫʪʦʚ. ʎʠʬʨʦʚʳʝ ʣʦʛʠʩʪʠʯʝʩʢʠʝ ʩʝʨʚʠʩʳ ʧʦʟʚʦʣʷʶʪ ʦʙʲʝʜʠʥʷʪʴ ʜʘʥʥʳʝ 
ʧʝʨʝʚʦʟʯʠʢʦʚ, ʪʘʤʦʞʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ ʠ ʫʯʘʩʪʥʠʢʦʚ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʧʦʩʪʘʚʦʢ ʠ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ 
ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʮʝʧʦʯʢʘʭ. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʦʧʛʦʴʞ ʦʙʨʩʙʛʤʞʦʡʸ ʨʤʙʫʭʧʩʥʞʦʦʧʢ ʣʧʤʤʙʚʧʩʙʯʡʡ ʛ ʩʙʥʣʙʮ ɺʉʁʃʊ 

ʆʙʨʩʙʛʤʞʦʡʞ ʁʦʫʞʜʩʙʯʡʧʦʦʴʢ ʶʭʭʞʣʫ 

ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ ʨʦʩʪ ʚʟʘʠʤʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ 

ʇʣʘʪʝʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʩʥʠʞʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʬʠʥʘʥʩʦʚʳʭ ʢʘʥʘʣʦʚ 

ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʩʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʩʨʦʢʦʚ ʧʦʩʪʘʚʦʢ 

ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʚʠʪʠʝ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ 

ʀʀ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʫʩʢʦʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

 
ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʩʬʝʨʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʙʦʣʴ-

ʰʠʭ ʜʘʥʥʳʭ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʬʠʥʘʥʩʦʚʦʤ ʩʝʢʪʦʨʝ, ʤʝʜʠ-
ʮʠʥʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ɼʣʷ ʩʪʨʘʥ ɹʈʀʂʉ ʩʦʚʤʝʩʪʥʳʝ ʧʨʦʝʢʪʳ ʚ ʵʪʦʡ ʩʬʝ-
ʨʝ ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʥʠʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʥʝʰʥʠʭ ʮʠʬʨʦ-
ʚʳʭ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʀʀ ʪʨʝʙʫʝʪ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʟʘʱʠʪʝ ʜʘʥʥʳʭ, ʵʪʠʢʝ ʘʣʛʦ-
ʨʠʪʤʦʚ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʠ [5]. 

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʣʘʪʬʦʨʤʝʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʩʫʚʝʨʝʥʠʪʝʪ. ʇʦʜ ʥʠʤ ʧʦʥʠ-
ʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʵʣʝʤʝʥʪʳ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʮʝʥ-
ʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʙʣʘʯʥʳʝ ʩʝʨʚʠʩʳ, ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʘʥʘʣʳ ʩʚʷʟʠ ʠ ʩʠʩʪʝʤʳ ʭʨʘʥʝ-
ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʛʦʩʫʜʘʨʩʪʚ ɹʈʀʂʉ ʜʘʥʥʘʷ ʟʘʜʘʯʘ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ, ʥʦ ʠ ʩʪʨʘʪʝʛʠ-
ʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʮʠʬʨʦʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʴʶ [6, ʩ. 84]. 

ʇʣʘʪʬʦʨʤʝʥʥʘʷ ʢʦʣʣʘʙʦʨʘʮʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʠ ʥʘʫʯʥʦʡ ʩʬʝʨʘʭ. 
ʉʦʚʤʝʩʪʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʦʙʤʝʥʳ, ʦʥʣʘʡʥ-
ʢʫʨʩʳ, ʩʝʪʝʚʳʝ ʤʘʛʠʩʪʝʨʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʨʦʝʢʪʳ. ɺ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ 
ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʱʝʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʈʀʂʉ ʠ ʫʢʨʝʧʣʝʥʠʶ ʯʝʣʦ-
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ʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ ʢʘʢ ʦʩʥʦʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 
ɺʤʝʩʪʝ ʩ ʪʝʤ ʮʠʬʨʦʚʘʷ ʠʥʪʝʛʨʘʮʠʷ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʦʛʨʘʥʠʯʝʥʠʡ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠ-

ʯʠʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʥʝʦʜʠʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʙʣʝʤʳ 
ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʪʘʥʜʘʨʪʦʚ ʠ ʚʦʧʨʦʩʳ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʇʦʵʪʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ 
ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʈʀʂʉ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʩʪʝʧʝʥʥʦʡ ʫʥʠʬʠʢʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʨʘʟ-
ʚʠʪʠʷ ʜʦʚʝʨʠʷ ʠ ʩʦʟʜʘʥʠʷ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʧʨʘʚʠʣ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [6]. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʠʤʳʭ ʮʠʬʨʦʚʳʭ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ 
ʤʦʛʣʠ ʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʪʦʨʛʦʚʣʝ, ʣʦʛʠʩʪʠʢʝ, ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʝ. ʈʝʯʴ ʥʝ ʦʙʷʟʘʪʝʣʴ-
ʥʦ ʠʜʝʪ ʦ ʝʜʠʥʦʡ ʥʘʜʥʘʮʠʦʥʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʝ. ɹʦʣʝʝ ʨʝʘʣʠʩʪʠʯʥʦʡ ʤʦʜʝʣʴʶ ʤʦʞʝʪ ʩʪʘʪʴ ʩʝʪʴ ʥʘʮʠʦ-
ʥʘʣʴʥʳʭ ʧʣʘʪʬʦʨʤ, ʩʚʷʟʘʥʥʳʭ ʦʙʱʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ ʚʟʘʠʤʥʳʤ ʧʨʠʟʥʘʥʠʝʤ ʵʣʝʢ-
ʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʩʪʘʥʦʚʷʪʩʷ ʚʘʞʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ 
ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ. ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝ, ʩʥʠʞʘʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ, ʨʘʟʚʠʚʘʪʴ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʫʢʨʝʧ-
ʣʷʪʴ ʮʠʬʨʦʚʦʡ ʩʫʚʝʨʝʥʠʪʝʪ ʛʦʩʫʜʘʨʩʪʚ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʪʬʦʨʤʝʥʥʘʷ ʢʦʣʣʘʙʦʨʘʮʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʦʜ-
ʥʦʡ ʠʟ ʦʩʥʦʚ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʦʙʲʝʜʠʥʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦ-
ʥʦʤʠʢʠ. 
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ǰǱǯǟǱǤǢǧǧ ǲǮǯǟǡǪǤǬǧǾ ǰǭǵǧǟǪǻǬǭ-
ǼǩǭǬǭǫǧǶǤǰǩǧǫǧ ǮǯǭǵǤǰǰǟǫǧ ǡ 
ǲǰǪǭǡǧǾǴ ǲǰǧǪǤǬǧǾ ǭǠǹǤǣǧǬǤǬǧǾ Ǡǯǧǩǰ 

ǮȏȇȁǿȊȍȁ ǱȇȂȏǿȌ ǟȏǿȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 
ʚ ʫʩʣʦʚʠʷʭ ʫʩʠʣʝʥʠʷ ʦʙʲʝʜʠʥʝʥʠʷ ɹʈʀʂʉ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʦʦʨʜʠʥʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦ-
ʣʠʪʠʢʠ, ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʘʤ ʨʘʟʚʠʪʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ, ʪʝʭ-
ʥʦʣʦʛʠʯʝʩʢʦʤʫ ʩʫʚʝʨʝʥʠʪʝʪʫ ʠ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʩʦʯʝʪʘʶʱʝʛʦ ʥʘʮʠʦʥʘʣʴʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʤʥʦʛʦʩʪʦʨʦʥ-
ʥʠʝ ʤʝʭʘʥʠʟʤʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɹʈʀʂʉ, ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʝʞʜʫʥʘ-
ʨʦʜʥʘʷ ʠʥʪʝʛʨʘʮʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʬʠʥʘʥʩʦʚʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ. 
 

STRATEGIES FOR MANAGING SOCIO-ECONOMIC PROCESSES IN THE CONTEXT OF THE 
STRENGTHENING OF BRICS 

 
Privalov Tigran Araevich 

 
Abstract. The article examines strategies for managing socio-economic processes in the context of the 
strengthening of BRICS and the growing role of the Global South in the world economy. The paper focuses on 
economic policy coordination, financial institutions, digitalization, infrastructure cooperation, technological sov-
ereignty and the social dimension of integration. The article concludes that effective management within 
BRICS requires a comprehensive approach combining national development priorities with coordinated multi-
lateral mechanisms. 
Keywords: BRICS, socio-economic development, strategic management, international integration, digitaliza-
tion, sustainable development, financial cooperation. 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ. ʋʩʠʣʠʚʘʝʪʩʷ 

ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʚʦʟʨʘʩʪʘʝʪ ʟʥʘʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠ-
ʤʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʩʠʩʪʝʤ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ 
ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ɹʈʀʂʉ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʬʦʨʤʘʪ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʜʠʘʣʦʛʘ, 
ʥʦ ʠ ʢʘʢ ʧʣʦʱʘʜʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘ-
ʤʠ [1]. 

ʋʩʠʣʝʥʠʝ ɹʈʀʂʉ ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʦʩʪʘʚʘ ʦʙʲʝʜʠʥʝʥʠʷ, ʨʦʩʪʦʤ ʨʦʣʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 
ʵʢʦʥʦʤʠʢ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚ-ʫʯʘʩʪʥʠʢʦʚ ʢ ʙʦʣʝʝ ʩʧʨʘʚʝʜʣʠʚʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʜʦʢʫʤʝʥʪʘʭ ʦʙʲʝʜʠʥʝʥʠʷ ʧʦʜʯʝʨʢʠʚʘʶʪʩʷ ʟʘʜʘʯʠ ʫʢʨʝʧʣʝʥʠʷ ʤʥʦʛʦʩʪʦ-
ʨʦʥʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʨʘʩʰʠʨʝʥʠʷ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʚʳʰʝʥʠʷ 
ʨʦʣʠ ʩʪʨʘʥ ɻʣʦʙʘʣʴʥʦʛʦ ʖʛʘ ʚ ʤʠʨʦʚʦʤ ʫʧʨʘʚʣʝʥʠʠ [1]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ ʧʨʝʜʧʦʣʘ-
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ʛʘʝʪ ʩʦʯʝʪʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʚʠʪʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɼʣʷ 
ʛʦʩʫʜʘʨʩʪʚ ʦʙʲʝʜʠʥʝʥʠʷ ʚʘʞʥʦ ʥʝ ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ, ʘ ʩʦʟʜʘʪʴ ʤʝʭʘʥʠʟʤʳ ʢʦ-
ʦʨʜʠʥʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʥʠʞʘʪʴ ʚʥʝʰʥʠʝ ʨʠʩʢʠ, ʧʦʚʳʰʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʳʥʢʦʚ ʠ ʨʘʟʚʠʚʘʪʴ ʚʟʘʠʤʦ-
ʜʦʧʦʣʥʷʝʤʦʩʪʴ ʵʢʦʥʦʤʠʢ [2]. 

ʇʝʨʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʷʚʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʮʠʷ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʨʦʤʳʰ-
ʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʪʨʘʥʳ ɹʈʀʂʉ ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʭʦʟʷʡʩʪʚʘ: ʦʜʥʠ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʫʶ 
ʩʳʨʴʝʚʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ, ʜʨʫʛʠʝ ʚʳʩʪʫʧʘʶʪ ʮʝʥʪʨʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʨʝʪʴʠ ʷʚʣʷʶʪʩʷ 
ʙʳʩʪʨʦʨʘʩʪʫʱʠʤʠ ʨʳʥʢʘʤʠ ʫʩʣʫʛ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʋʧʨʘʚʣʝʥʯʝʩʢʘʷ ʟʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʝʚʨʘ-
ʪʠʪʴ ʜʘʥʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʠʩʪʦʯʥʠʢ ʚʟʘʠʤʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɼʣʷ ʩʪʨʘʥ ɹʈʀʂʉ 
ʟʥʘʯʠʤʳ ʧʨʦʝʢʪʳ ʚ ʩʬʝʨʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʵʥʝʨʛʝʪʠʢʠ, ʛʦʨʦʜʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʮʠʬʨʦʚʦʡ 
ʩʚʷʟʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ. ʀʥʚʝʩʪʠʮʠʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʠʚʣʝʢʘʪʴ 
ʢʘʧʠʪʘʣ, ʥʦ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ, ʧʦʚʳʰʘʷ ʩʚʷʟʘʥʥʦʩʪʴ ʵʢʦʥʦʤʠʢ ʦʙʲ-
ʝʜʠʥʝʥʠʷ [3]. 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʅʦʚʳʡ ʙʘʥʢ ʨʘʟʚʠʪʠʷ ɹʈʀʂʉ. ɽʛʦ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʨʦʣʴ ʩʦʩʪʦʠʪ ʚ ʤʦ-
ʙʠʣʠʟʘʮʠʠ ʨʝʩʫʨʩʦʚ ʜʣʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʝʢʪʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʥʘʭ 
ɹʈʀʂʉ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʵʢʦʥʦʤʠʢʘʭ ʠ ʛʦʩʫʜʘʨʩʪʚʘʭ ɻʣʦʙʘʣʴʥʦʛʦ ʖʛʘ. ʊʝʤ ʩʘʤʳʤ ʙʘʥʢ ʩʪʘʥʦʚʠʪʩʷ ʥʝ 
ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʦʤ, ʥʦ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ [3]. 

ʊʨʝʪʴʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚʩʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ, ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʥ-
ʬʦʨʤʘʮʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʢʠ. ɼʣʷ 
ɹʈʀʂʉ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ [5]. 

ʎʠʬʨʦʚʳʝ ʧʣʘʪʬʦʨʤʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʣʦʛʠʩʪʠʢʠ, 
ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʘʩʯʝʪʦʚ, ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʦʙ-
ʤʝʥʘ ʠ ʥʘʫʯʥʦʡ ʢʦʦʧʝʨʘʮʠʠ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʮʠʬʨʦʚʠʟʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠ-
ʝʤ, ʘ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚ ʥʦʚʦʡ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ɹʈʀʂʉ [5]. 

ʏʝʪʚʝʨʪʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʳʩʪʫʧʘʝʪ ʨʘʟʚʠʪʠʝ ʪʦʨʛʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʦʧʝʨʘʮʠʠ. ɺ ʫʩʣʦʚʠʷʭ 
ʨʦʩʪʘ ʧʨʦʪʝʢʮʠʦʥʠʟʤʘ ʠ ʬʨʘʛʤʝʥʪʘʮʠʠ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ɹʈʀʂʉ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʫʢʨʝʧ-
ʣʝʥʠʠ ʙʦʣʝʝ ʠʥʢʣʶʟʠʚʥʦʡ ʠ ʫʩʪʦʡʯʠʚʦʡ ʩʠʩʪʝʤʳ ʦʙʤʝʥʘ ʪʦʚʘʨʘʤʠ, ʫʩʣʫʛʘʤʠ, ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʢʘʧʠʪʘ-
ʣʦʤ. ɺ ʜʦʢʫʤʝʥʪʘʭ ɹʈʀʂʉ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʪʦʨʛʦʚʳʭ ʤʝʭʘʥʠʟ-
ʤʦʚ ʠ ʨʘʟʚʠʪʠʷ ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʡ ʫʯʘʩʪʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʚ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ [6]. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʦʧʛʦʴʞ ʦʙʨʩʙʛʤʞʦʡʸ ʪʫʩʙʫʞʜʡʰʞʪʣʧʜʧ ʬʨʩʙʛʤʞʦʡʸ  
ʪʧʯʡʙʤʵʦʧ-ʁ ʣʧʦʧʥʡʰʞʪʣʡʥʡ ʨʩʧʯʞʪʪʙʥʡ ʛ ʩʙʥʣʙʮ ɺʉʁʃʊ 

ʅʘʧʨʘʚʣʝʥʠʝ ʋʧʨʘʚʣʝʥʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʆʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ 

ʄʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʦʨ-
ʜʠʥʘʮʠʷ 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʈʦʩʪ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʢ 

ʌʠʥʘʥʩʦʚʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ 
ʀʥʩʪʠʪʫʪʳ ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʤʝʩʪʥʳʝ 

ʧʨʦʝʢʪʳ 
ʈʘʩʰʠʨʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʇʣʘʪʬʦʨʤʳ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʀʀ 
ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ 
ʊʨʘʥʩʧʦʨʪʥʳʝ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʨʦʝʢ-

ʪ r
ʉʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ 
ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠ ʥʘʫʯʥʳʝ ʧʨʦʛʨʘʤ-

ʤ  r
ʈʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ 

 
ʇʷʪʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʫʚʝʨʝʥʠʪʝʪʦʤ. ɼʣʷ ʛʦʩʫʜʘʨʩʪʚ ɹʈʀʂʉ ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠ ʚʘʞʥʦ ʨʘʟʚʠʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʮʝʧʦʯʢʠ, ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʮʠʬ-
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ʨʦʚʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝ-
ʥʠʡ ʜʦʩʪʫʧʘ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʠ ʫʩʠʣʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʜʘʥʥʳʤʠ [9]. 

ʉʦʮʠʘʣʴʥʦʝ ʠʟʤʝʨʝʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ɹʈʀʂʉ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʨʠʝʥʪʘʮʠʶ ʥʝ ʪʦʣʴʢʦ ʥʘ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ, ʥʦ ʠ ʥʘ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʟʘʥʷʪʦ-
ʩʪʠ, ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʘʷ ʯʘʩʪʴ 
ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʧʦʚʝʩʪʢʠ. ɹʝʟ ʩʦʮʠʘʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʜʦʣ-
ʛʦʩʨʦʯʥʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʠʣʝʥʠʝ ɹʈʀʂʉ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʩʪʨʘʪʝʛʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʦ-
ʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʕʪʠ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡ-
ʯʠʚʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ, ʨʘʟʚʠʪʠʝ ʚʟʘʠʤʥʦʡ ʪʦʨʛʦʚʣʠ, ʧʦʜʜʝʨʞʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, 
ʮʠʬʨʦʚʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ, ʫʢʨʝʧʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʚʝʨʝʥʠʪʝʪʘ ʠ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ 
ʥʘʩʝʣʝʥʠʷ. 
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ǲǣǩ 11. 

ǰǭǡǤǯǷǤǬǰǱǡǭǡǟǬǧǤ ǳǧǬǟǬǰǭǡǭǢǭ 
ǫǤǴǟǬǧǦǫǟ ǢǭǰǲǣǟǯǰǱǡǤǬǬǺǴ ǦǟǩǲǮǭǩ ǡ 
ǰǳǤǯǤ ǥǧǪǧǸǬǭ-ǩǭǫǫǲǬǟǪǻǬǭǢǭ 
ǴǭǦǾǨǰǱǡǟ 

ǰȍȊȍȌȝȉ ǟȊȄȉȐǿȌȃȏ ǟȌǿȑȍȊțȄȁȇȖ 
ʘʩʧʠʨʘʥʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ  

ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ 
ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ. 
ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʚʳ-
ʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɸʚʪʦʨ ʦʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʟʘʢʫʧʦʯʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ, ʚʢʣʶʯʘʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʝʘʣʠʟʘʮʠʶ ʠ ʤʦʥʠʪʦʨʠʥʛ. ʇʨʠʤʝʥʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʚʦ-
ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠ ʫʚʝʣʠʯʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʙʶʜʞʝʪʥʳʭ ʨʘʩʭʦʜʦʚ. ʈʘʟʨʘ-
ʙʦʪʢʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʪʨʝʙʫʝʪ ʫʯʝʪʘ ʢʘʢ ʦʨʛʘʥʠʟʘ-
ʮʠʦʥʥʳʭ, ʪʘʢ ʠ ʬʠʥʘʥʩʦʚʳʭ ʘʩʧʝʢʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʩʪʠʯʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʘʯʝ-
ʩʪʚʦʤ ʠ ʩʪʦʠʤʦʩʪʴʶ ʫʩʣʫʛ ɾʂʍ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʟʘʢʫʧʢʠ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʬʠʥʘʥʩʦʚʳʡ ʤʝʭʘ-
ʥʠʟʤ, ʙʶʜʞʝʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

 
IMPROVEMENT OF THE FINANCIAL MECHANISM OF PUBLIC PROCUREMENT IN THE SPHERE OF 

HOUSING AND UTILITIES 
 

Solonyuk Alexander Anatolyevich 
 

Abstract: This article examines the development of a financial mechanism for public procurement in the 
housing and utilities sector, focusing on modern approaches and management methods. The creation of an 
effective public procurement system is becoming a key factor in increasing transparency and competitiveness 
in this sector. The author emphasizes the need to implement a comprehensive system of state control at all 
stages of the procurement process, including planning, implementation, and monitoring. The use of financial 
instruments can significantly optimize the process and increase the efficiency of budget expenditures. 
Developing a conceptual financial mechanism for public procurement requires consideration of both 
organizational and financial aspects, which will help achieve an optimal balance between the quality and cost 
of housing and utilities services. 
Keywords: public procurement, housing and utilities, financial mechanism, budgetary relations, state control, 
financing efficiency. 

 
ʌʠʥʘʥʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

(ʜʘʣʝʝ ï ɾʂʍ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦȤʬʠʥʘʥʩʦʚʳʭ ʧʨʘʚʠʣ ʠ ʠʥʩʪʨʫ-
ʤʝʥʪʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʦʧʣʘʪʫ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʢʦʥʪʨʘʢʪʦʚ 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 177 

 

XXI International scientific conference | www.naukaip.ru 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʫʯʝʪ ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝ-
ʥʠʷ ʠ ʩʥʠʞʝʥʠʝ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ ʜʣʷ ʜʦʙʨʦʩʦʚʝʩʪʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʌʝʜʦʨʦʚʘ ʀ.ʖ. ʦʪʤʝʯʘʝʪ, ʯʪʦ çʚʩʝ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʙʶʜʞʝʪʥʳʭ ʦʪʥʦʰʝ-
ʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʩ ʤʝʨʦʧʨʠʷ-
ʪʠʷʤʠ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʭʦʜʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʵʢʦʥʦ-
ʤʠʯʝʩʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʛʦ ʫʨʦʚʥʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫ-
ʶʱʠʤʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴè [1, ʩ.28]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ 
ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʟʘʢʫʧʦʢ ʚ ʩʬʝʨʝ ɾʂʍ. 

ɹʦʨʠʩʦʚʘ ɽ.ʈ. ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ï 
ʵʪʦ çʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʤ, ʤʝʪʦʜʦʚ, ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʡ ʦʪʥʦʰʝʥʠʷ, ʩʢʣʘʜʳʚʘʶʱʠʝʩʷ ʚ 
ʧʨʦʮʝʩʩʝ ʟʘʢʫʧʦʯʥʦʛʦ ʮʠʢʣʘ ʚ ʨʘʤʢʘʭ ʢʦʥʪʨʘʢʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ, ʚʢʣʶʯʘʶʱʠʡ ʩʦ-
ʚʦʢʫʧʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʬʠʥʘʥʩʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ 
ʧʦʩʪʘʚʱʠʢʘ, ʟʘʢʣʶʯʝʥʠʷ ʩ ʥʠʤ ʢʦʥʪʨʘʢʪʘ ʟʘʢʘʟʯʠʢʦʤ, ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ ʧʦʩʪʘʚʱʠʢʦʤ (ʧʦʜʨʷʜʯʠ-
ʢʦʤ), ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʷ ʠ ʘʫʜʠʪʘ ʩʧʝʮʠʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠè [2, ʩ. 12]. 

ʈʘʟʚʠʚʘʷ ʧʦʜʭʦʜ ʘʚʪʦʨʘ, ʧʨʝʜʣʘʛʘʝʤ ʩʣʝʜʫʶʱʠʡ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ ɾʂʍ, ʢʣʶʯʝʚʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝ-
ʭʘʥʠʟʤʘ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ ʠ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʞʠʟʥʝʥʥʦʤ 
ʮʠʢʣʝ ʟʘʢʫʧʢʠ. 

ʕʣʝʤʝʥʪʳ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʝʨ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ.  

ʆʜʥʠʤ ʠʟ ʵʣʝʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʠʩʪʝʤʳ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ.  

ʉʣʝʜʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʩʦ-
ʟʜʘʥʠʝ ʜʦʢʫʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʟʘʢʫʧʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ 
ʦʙʝʩʧʝʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʪʘʢʠʤ ʜʦʢʫʤʝʥʪʦʤ ʚ ʩʬʝʨʝ ɾʂʍ ʚʳʩʪʫʧʘ-
ʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʡ ʧʣʘʥ-ʛʨʘʬʠʢ ʟʘʢʫʧʦʢ, ʩʦʩʪʘʚʣʷʝʤʳʡ ʥʘ ʪʨʠ ʛʦʜʘ. ɼʘʣʝʝ, ʚʩʝ ʩʧʦʩʦʙʳ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʢʦʥʢʫʨʝʥʪʥʳʝ ʠ ʥʝʢʦʥʢʫʨʝʥʪʥʳʝ ʩʧʦʩʦʙʳ, ʧʦʩʣʝʜʥʠʝ ʩʚʷʟʘʥʳ ʩ ʫʯʘ-
ʩʪʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʞʠʣʠʱʥʳʭ ʠ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʘ 
ʪʘʢʞʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʠʩʘʥʢʮʠʦʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ. ɽʜʠʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠ-
ʩʪʝʤʘ (ɽʀʉ) ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʧʦʟʠʪʦʨʠʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʩʝʭ ʵʪʘʧʘʭ 
ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ, ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʥʜʘʨʪʠʟʠʨʫʝʪ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʡ ʦʙʤʝʥ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʢʘʟʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʫʶ ʬʠʢ-
ʩʘʮʠʶ ʩʦʙʳʪʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ.   

ʈʘʟʛʨʘʥʠʯʝʥʠʝ ʬʫʥʢʮʠʡ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ, ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴ-
ʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩ ʟʘʢʫʧʦʢ, 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʫʧʨʘʚʣʝʥʮʝʚ, ʠʤʝʶʱʝʛʦ ʪʨʝʙʫʝʤʳʝ ʢʦʤʧʝʪʝʥ-
ʮʠʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦȤʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʯ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ. ɺ ʦʪʨʘʩʣʠ ɾʂʍ 
ʚʣʠʷʥʠʝ ʪʘʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʘʢ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʬʫʥʢʮʠʡ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ ʤʝʞʜʫ ʬʝʜʝʨʘʣʴʥʳʤʠ, ʨʝʛʠʦ-
ʥʘʣʴʥʳʤʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʢʦʥʢʨʝʪʥʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ, ʚʦʚʣʝ-
ʯʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩ ʟʘʢʫʧʦʢ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʜʣʷ ʯʝʪʢʦʛʦ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʠ 
ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʩ ʮʝʣʴʶ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ.  

ʅʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʮʝʩʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʠʥʩʪʨʫʤʝʥʪʳ ʩʠ-
ʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʅʘ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʣʘʥʘ ʟʘʢʫʧʦʢ, ʦʙʦʩʥʦʚʘʥʠʷ 
ʥʘʯʘʣʴʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʮʝʥʳ ʢʦʥʪʨʘʢʪʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʢʦʥʪʨʘʢʪʘ ʨʝʘʣʠʟʫʶʪʩʷ ʤʝʨʳ ʧʨʝʜ-
ʚʘʨʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɿʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʪʨʦʣʴ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʙʲʝʤʘ ʙʶʜʞʝʪʥʳʭ ʟʘʢʫʧʦʢ ʠ 
ʥʘʣʠʯʠʷ, ʥʘʣʠʯʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʙʶʜʞʝʪʘʤʠ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ, ʦʩʥʦʚʘʥʠʡ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘ-
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ʢʫʧʦʢ. ʊʝʢʫʱʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʢʫʨʩʘ, ʚʢʣʶʯʘʷ ʩʪʘʜʠʠ ʜʦʧʫʩʢʘ 
ʫʯʘʩʪʥʠʢʦʚ, ʦʮʝʥʢʠ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʟʘʷʚʦʢ, ʧʨʦʮʝʜʫʨ ʚʳʙʦʨʘ ʧʦʙʝʜʠʪʝʣʷ ʠ ʟʘʢʣʶʯʝʥʠʷ ʢʦʥʪʨʘʢʪʘ.  

ʅʘʢʦʥʝʮ, ʥʘ ʩʪʘʜʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝʜʫʶʱʠʡ ʢʦʥʪʨʦʣʴ, 
ʟʘʪʨʘʛʠʚʘʶʱʠʡ ʚʦʧʨʦʩʳ ʧʨʠʝʤʢʠ ʧʦʜʧʠʩʘʥʠʷ ʘʢʪʦʚ ʧʨʠʝʤʢʠ-ʧʝʨʝʜʘʯʠ, ʧʦʩʪʢʦʥʪʨʘʢʪʥʳʝ ʦʪʥʦʰʝʥʠʷ, 
ʢʦʥʪʨʦʣʴ ʦʪʯʝʪʦʚ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ. ʅʘ ʵʪʦʡ ʞʝ ʩʪʘʜʠʠ ʬʠʢʩʠʨʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʠʚ-
ʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ, ʚʦʟʤʦʞʥʳʝ ʠʥʮʠʜʝʥʪʳ ʠ ʦʛʨʘʥʠʯʝʥʠʷ, 
ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʦʪʦʨʳʭ ʟʘʥʦʩʠʪʩʷ ʚ ɽʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʥʘ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ ʩʨʝʜʩʪʚʘʤʠ ɽʀʉ 
ʜʦʩʪʠʛʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʧʦ ʪʠʧʦʚʳʤ ʦʙʲʝʢʪʘʤ ʛʦʩʟʘʢʫʧʦʢ ʠ ʩʫʙʲʝʢʪʘʤ-ʠʩʧʦʣʥʠʪʝʣʷʤʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʛʦʩʟʘʢʫʧʦʢ ʜʣʷ ɾʂʍ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘ ʩʯʝʪ: 

- ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʵʣʝʤʝʥʪʦʚ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʟʘʢʘʟʘ, ʚʢʣʶʯʘʷ ʧʦʩʪʢʦʥʪʨʘʢʪʥʳʡ ʧʝʨʠʦʜ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʚʩʝʭ ʩʪʘ-
ʜʠʷʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ, ʜʠʚʝʨʩʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷʤ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʵʪʘʧʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʢʫʧʢʠ; 

- ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʚʩʝʭ ʵʪʘʧʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʝʨʘʪʠʚ-
ʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʦʮʝʜʫʨ ʟʘʢʫʧʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʭʘʥʠʟʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ ʩʬʝʨʝ ɾʂʍ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ 
ʫʨʦʚʥʝʡ: 

1 ʫʨʦʚʝʥʴ ï ʧʣʘʥʦʚʦȤʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ: ʥʘʮʠʦʥʘʣʴʥʳʝ/ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, 
ʧʣʘʥȤʛʨʘʬʠʢʠ ʟʘʢʫʧʦʢ, ʥʦʨʤʘʪʠʚʳ ʠ ʩʪʘʥʜʘʨʪʳ. 

2 ʫʨʦʚʝʥʴ ï ʦʧʝʨʘʮʠʦʥʥʳʡ: ʧʨʦʮʝʜʫʨʳ ʧʦʜʛʦʪʦʚʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ, ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʟʘʢʫʧʢʠ, 
ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ, ʧʨʠʝʤʢʘ ʨʘʙʦʪ. 

3 ʫʨʦʚʝʥʴ ï ʬʠʥʘʥʩʦʚʳʡ/ʢʘʟʥʘʯʝʡʩʢʠʡ: ʢʘʩʩʦʚʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʢʦʥʪʨʘʢʪʦʚ, ʤʝʭʘʥʠʟʤʳ ʘʚʘʥʩʠ-
ʨʦʚʘʥʠʷ, ʧʦʵʪʘʧʥʦʡ ʦʧʣʘʪʳ, ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʯʝʨʝʟ ʪʨʘʥʩʬʝʨʪʳ, ʢʘʟʥʘʯʝʡʩʢʠʝ ʧʨʦʚʝʨʢʠ. 

4 ʫʨʦʚʝʥʴ ï ʢʦʥʪʨʦʣʴʥʳʡ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ɽʀʉ, ʚʥʝʰʥʠʡ ʘʫʜʠʪ (ʉʯʝʪʥʘʷ ʧʘ-

ʣʘʪʘ, ʢʦʥʪʨʦʣʴʥʦȤʩʯʝʪʥʳʝ ʦʨʛʘʥʳ), ʌɸʉ (ʧʨʦʮʝʜʫʨʥʳʡ ʢʦʥʪʨʦʣʴ). 
5 ʫʨʦʚʝʥʴ ï ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ: ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ, ʙʘʥʢʦʚʩʢʠʝ ʛʘʨʘʥʪʠʠ, ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʙʣʠʛʘʮʠʠ, ʩʪʨʘʭʦʚʘʥʠʝ ʨʠʩʢʦʚ, ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ɽʀʉ. 
ʌʠʥʘʥʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʚ ʩʬʝʨʝ ɾʂʍ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʦʨ-

ʛʘʥʠʟʘʮʠʦʥʥʦȤʬʠʥʘʥʩʦʚʳʭ ʤʝʨ, ʧʨʦʮʝʜʫʨ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʙʦʩʥʦʚʘ-
ʥʠʝ ʮʝʥ, ʚʳʙʦʨ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʢʦʥʪʨʘʢʪʘ, ʢʘʟʥʘ-
ʯʝʡʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʣʘʪʝʞʝʡ, ʤʦʥʠʪʦʨʠʥʛ ʠʩʧʦʣʥʝʥʠʷ ʠ ʧʦʩʪʢʦʥʪʨʘʢʪʥʫʶ ʦʮʝʥʢʫ ʩ ʦʙʷʟʘʪʝʣʴʥʦʡ 
ʦʮʝʥʢʦʡ ʩʦʚʦʢʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʜʣʷ ʢʘʧʠʪʘʣʦʝʤʢʠʭ ʢʦʥʪʨʘʢʪʦʚ.  
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ǰǭǡǯǤǫǤǬǬǭǤ ǰǭǰǱǭǾǬǧǤ ǮǯǭǠǪǤǫǺ 
ǭǯǢǟǬǧǦǟǵǧǧ Ǳǯǲǣǟ ǮǤǯǰǭǬǟǪǟ ǡ 
ǯǭǦǬǧǶǬǭǨ ǱǭǯǢǭǡǪǤ 

ǷǿȏȞȌ Ǽȋȋǿ ǢȏǿȖȍȁȌǿ 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ  

ɸʅʆɺʆ "ʄʆʉʂʆɺʉʂʀʁ ʄɽɾɼʋʅɸʈʆɼʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ", 
 

ɹʦʦʧʫʙʯʡʸ. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʥʢʫʨʝʥʮʠʠ, ʠʟʤʝʥʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʮʠʬʨʦʚʠʟʘʮʠʷ 
ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʝʜʲʷʚʣʷʶʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ. 
ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʧʨʝʤʠʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ fashion-ʨʠʪʝʡʣʘ, ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʦʢʫ-
ʧʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʢʦʥʢʫʨʝʥʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʘ ʙʘʟʦʚʳʤ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʝʥʠʷ ʨʳʥʦʯʥʳʭ 
ʧʦʟʠʮʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʘʚʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ, 
ʢʦʪʦʨʘʷ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʧʝʨʘʮʠʡ ʠ, ʚ ʢʦʥʝʯ-
ʥʦʤ ʩʯʸʪʝ, ʥʘ ʬʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʘʥʠʠ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʨʩʦʥʘʣ, ʪʨʫʜ, ʨʘʟʚʠʪʠʝ, ʦʨʛʘʥʠʟʘʮʠʷ, ʩʠʩʪʝʤʘ 
 

THE CURRENT STATE OF THE PROBLEM OF ORGANIZING STAFF LABOR IN RETAIL TRADE 
 

Sharyan Emma Grachovna 
 
Abstract. High levels of competition, changing consumer behavior, and the digitalization of business process-
es place increased demands on the effectiveness of HR management. For organizations operating in the pre-
mium fashion retail segment, quality customer service is not just a competitive advantage but a fundamental 
requirement for maintaining market position. In this regard, the author examines the areas of rational work or-
ganization, which directly impact productivity, the quality of work operations, and, ultimately, the company's 
financial results. 
Key words: personnel, labor, development, organization, system 

 
ʆʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʠʥʘʤʠʯʥʦ ʨʘʟʚʠʚʘʶʱʫʶʩʷ ʦʙʣʘʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ, ʥʘʭʦʜʷʱʫʶʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʪʠʚʦʨʝ-
ʯʠʚʳʭ ʪʝʥʜʝʥʮʠʡ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʨʦʟʥʠʯʥʳʝ ʩʝʪʠ ʥʘʢʦʧʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʪʨʫ-
ʜʦʚʳʭ ʦʧʝʨʘʮʠʡ ð ʦʪ ʨʝʛʣʘʤʝʥʪʦʚ ʨʘʙʦʪʳ ʢʘʩʩʦʚʦʡ ʟʦʥʳ ʜʦ ʘʣʛʦʨʠʪʤʦʚ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ ʧʦʢʫʧʘʪʝ-
ʣʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʦʪ ʦʧʳʪ ʯʘʩʪʦ ʥʦʩʠʪ ʬʨʘʛʤʝʥʪʘʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʘ ʚʥʝʜʨʝʥʠʝ ʧʝʨʝʜʦʚʳʭ ʧʦʜ-
ʭʦʜʦʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʙʘʨʴʝʨʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘ-
ʨʘʢʪʝʨʘ. 

ʊʝʢʫʱʠʝ ʚʳʟʦʚʳ ʠ ʧʨʦʙʣʝʤʳ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʛʦ fashion-ʨʠʪʝʡʣʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶ-
ʯʝʚʳʭ ʧʨʦʙʣʝʤʥʳʭ ʟʦʥ ʚ ʦʙʣʘʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ʅʝʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʚʦʡ ʥʘʛʨʫʟʢʠ. ʇʦʢʫʧʘʪʝʣʴʩʢʠʡ ʪʨʘʬʠʢ ʚ ʤʘʛʘʟʠʥʘʭ ʦʜʝʞʜʳ 
ʦʪʣʠʯʘʝʪʩʷ ʚʳʨʘʞʝʥʥʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ. ʋʪʨʝʥʥʠʝ ʯʘʩʳ ʙʫʜʥʝʛʦ ʜʥʷ ʤʦʛʫʪ ʜʘʚʘʪʴ 10ï15 % ʜʥʝʚʥʦʡ 
ʚʳʨʫʯʢʠ, ʪʦʛʜʘ ʢʘʢ ʚʝʯʝʨʥʠʝ ʯʘʩʳ ʧʷʪʥʠʮʳ ʠ ʚʳʭʦʜʥʳʝ ʜʥʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪ 60ï70 % ʧʦʢʫʧʘʪʝʣʴʩʢʦʛʦ 
ʧʦʪʦʢʘ. ʇʨʠ ʪʨʘʜʠʮʠʦʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʩʤʝʥ (ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ ʚ ʪʝʯʝʥʠʝ 
ʜʥʷ) ʢʦʤʧʘʥʠʷ ʥʝʩʸʪ ʜʚʦʡʥʳʝ ʧʦʪʝʨʠ: ʚ ʯʘʩʳ ʩʧʘʜʘ ʧʨʦʜʘʚʮʳ ʧʨʦʩʪʘʠʚʘʶʪ, ʚ ʯʘʩʳ ʧʠʢʘ ð ʥʝ ʩʧʨʘʚʣʷ-
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ʪʁʩʷ ʩ ʧʦʪʦʢʦʤ, ʯʪʦ ʚʝʜʸʪ ʢ ʧʦʪʝʨʝ ʧʨʦʜʘʞ ʠ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʩʘʣ-
ʪʠʥʛʦʚʳʭ ʢʦʤʧʘʥʠʡ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʪʝʨʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʨʠʪʝʡʣʝ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʦʛʫʪ ʜʦʩʪʠ-
ʛʘʪʴ 20ï30 % ʬʦʥʜʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. 

ɺʳʩʦʢʘʷ ʪʝʢʫʯʝʩʪʴ ʢʘʜʨʦʚ. ʈʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʨʘʩʣʷʤ ʩ ʧʦʚʳʰʝʥ-
ʥʳʤ ʫʨʦʚʥʝʤ ʪʝʢʫʯʝʩʪʠ ʧʝʨʩʦʥʘʣʘ. ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʪʝʢʫʯʝʩʪʠ ʚ ʨʦʩʩʠʡʩʢʦʤ 
ʨʠʪʝʡʣʝ ʩʦʩʪʘʚʣʷʝʪ 40ï60 % ʚ ʛʦʜ, ʘ ʜʣʷ ʣʠʥʝʡʥʦʛʦ ʧʝʨʩʦʥʘʣʘ (ʧʨʦʜʘʚʮʳ, ʢʘʩʩʠʨʳ) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 
80 %. ʇʨʠʯʠʥʘʤʠ ʚʳʩʪʫʧʘʶʪ: ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʧʣʘʪʳ ʪʨʫʜʘ (ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 
ʦʪʨʘʩʣʷʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʘʥʘʣʦʛʠʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ), ʚʳʩʦʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʠ ʵʤʦʮʠʦʥʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ, 
ʥʝʫʜʦʙʥʳʝ ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ. ʊʝʢʫʯʝʩʪʴ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʩʦʟʜʘʸʪ ʟʘʤʢʥʫʪʳʡ ʢʨʫʛ: ʫʭʦʜʷʪ ʦʧʳʪʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ð ʧʘʜʘʝʪ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʩʥʠʞʘʶʪʩʷ 
ʧʨʦʜʘʞʠ ð ʫ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʪ ʨʝʩʫʨʩʦʚ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʧʣʘʪʳ ʠ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʫʶ ʢʫʣʴʪʫʨʫ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʨ-
ʯʘʥʜʘʡʟʠʥʛʘ (ʦʬʦʨʤʣʝʥʠʝ ʚʠʪʨʠʥ ʠ ʟʘʣʘ), ʦʨʛʘʥʠʟʘʮʠʷ çʚʥʫʪʨʝʥʥʠʭè ʨʘʙʦʯʠʭ ʤʝʩʪ ð ʧʦʜʩʦʙʥʳʭ ʧʦ-
ʤʝʱʝʥʠʡ, ʟʦʥ ʧʨʠʝʤʢʠ ʪʦʚʘʨʘ, ʢʦʤʥʘʪ ʦʪʜʳʭʘ ʧʝʨʩʦʥʘʣʘ ð ʯʘʩʪʦ ʦʩʪʘʸʪʩʷ ʥʘ ʥʠʟʢʦʤ ʫʨʦʚʥʝ. ɿʘʛʨʦ-
ʤʦʞʜʝʥʥʦʩʪʴ ʧʨʦʭʦʜʦʚ, ʥʝʫʜʦʙʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʠʥʚʝʥʪʘʨʷ, ʥʝʭʚʘʪʢʘ ʤʝʩʪ ʜʣʷ ʭʨʘʥʝʥʠʷ ʣʠʯʥʳʭ ʚʝ-
ʱʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʤʝʩʪ ʜʣʷ ʧʨʠʸʤʘ ʧʠʱʠ ð ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʩʦʟʜʘʶʪ ʙʳʪʦʚʦʡ ʜʠʩʢʦʤ-
ʬʦʨʪ, ʢʦʪʦʨʳʡ ʩʥʠʞʘʝʪ ʣʦʷʣʴʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʢʦʩʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʭ ʨʘʙʦʪʳ. 

ʆʪʩʫʪʩʪʚʠʝ ʘʢʪʫʘʣʴʥʳʭ ʥʦʨʤ ʪʨʫʜʘ. ʅʦʨʤʠʨʦʚʘʥʠʝ ʪʨʫʜʘ ʚ ʨʦʟʥʠʮʝ ʯʘʩʪʦ ʧʦʜʤʝʥʷʝʪʩʷ ʠʥʪʫʠ-
ʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʫʧʨʘʚʣʷʶʱʠʭ ʦ ʪʦʤ, çʩʢʦʣʴʢʦ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʜʘʚʮʦʚ ʚ ʩʤʝʥʝè. ʈʘʟʨʘʙʦʪʢʘ 
ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʚʨʝʤʝʥʠ ʥʘ ʦʧʝʨʘʮʠʠ (ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ, ʨʘʙʦʪʘ ʩ ʧʨʠʤʝʨʢʦʡ, ʢʘʩʩʦ-
ʚʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ, ʚʳʢʣʘʜʢʘ ʪʦʚʘʨʘ), ʥʦʨʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʥʦʨʤʘʪʠʚʦʚ ʯʠʩʣʝʥʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝ-
ʥʠʷ ʭʨʦʥʦʤʝʪʨʘʞʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʬʦʪʦʛʨʘʬʠʡ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʥʘ ʯʪʦ ʫ ʢʦʤʧʘʥʠʡ ʟʘʯʘʩʪʫʶ ʥʝ ʭʚʘʪʘʝʪ 
ʨʝʩʫʨʩʦʚ ʠʣʠ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʰʪʘʪʥʦʝ ʨʘʩʧʠʩʘʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ çʦʪ ʜʦʩʪʠʛʥʫʪʦʛʦè, ʘ ʥʝ ʦʪ 
ʨʝʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ. 

ʕʤʦʮʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ ʠ ʩʢʨʳʪʳʝ ʧʦʪʝʨʠ. ʉʧʝʮʠʬʠʢʘ ʨʘʙʦʪʳ ʚ ʧʨʝʤʠʘʣʴʥʦʤ ʩʝʛʤʝʥʪʝ ʧʨʝʜ-
ʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʵʤʦʮʠʦʥʘʣʴʥʫʶ ʚʢʣʶʯʝʥʥʦʩʪʴ, ʩʦʙʣʶʜʝʥʠʝ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʦʙʱʝʥʠʷ, ʫʣʳʙʢʫ 
ʠ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʦʩʪʴ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʩʪʨʦʝʥʠʷ ʠ ʩʘʤʦʯʫʚʩʪʚʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʩʠ-
ʭʦʣʦʛʠʠ ʪʨʫʜʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʪʘʢʦʡ çʵʤʦʮʠʦʥʘʣʴʥʳʡ ʪʨʫʜè ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʜʝʢʚʘʪʥʳʭ ʚʦʩʩʪʘʥʦʚʠ-
ʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʝʜʝʪ ʢ ʚʳʛʦʨʘʥʠʶ, ʢʦʪʦʨʦʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ, ʨʦʩʪʝ ʦʰʠ-
ʙʦʢ ʠ ʘʙʩʝʥʪʝʠʟʤʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʪʝʨʴ, ʵʪʠ ʧʦʪʝʨʠ ʪʨʫʜʥʦ ʠʟʤʝʨʠʤʳ, ʥʦ ʠʭ ʚʣʠʷ-
ʥʠʝ ʥʘ ʙʠʟʥʝʩ-ʨʝʟʫʣʴʪʘʪʳ ʟʥʘʯʠʪʝʣʴʥʦ. [2, c. 103] 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʝʰʝʥʠʷ. ɺ ʦʪʚʝʪ ʥʘ ʦʧʠʩʘʥʥʳʝ ʚʳʟʦʚʳ ʚ ʨʦʟʥʠʯʥʦʡ ʪʦʨ-
ʛʦʚʣʝ ʬʦʨʤʠʨʫʶʪʩʷ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʮʠʬʨʦʚʠʟʘʮʠʶ, ʧʨʠʥʮʠʧʳ 
ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʫʯʸʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ. 

Workforce Management (WFM). WFM-ʩʠʩʪʝʤʳ ð ʵʪʦ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʪʴ ʧʦʢʫʧʘʪʝʣʴʩʢʠʡ ʪʨʘʬʠʢ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ (ʧʦʛʦʜʘ, 
ʧʨʘʟʜʥʠʢʠ, ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʘʢʮʠʠ), ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʧʦ ʯʘʩʘʤ, ʘʚʪʦ-
ʤʘʪʠʯʝʩʢʠ ʩʦʩʪʘʚʣʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʛʨʘʬʠʢʠ ʩʤʝʥ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠʭ ʩʦʙʣʶʜʝʥʠʝ. ɺʥʝʜʨʝʥʠʝ WFM 
ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʢʨʘʪʠʪʴ ʧʦʪʝʨʠ ʦʪ ʧʨʦʩʪʦʝʚ ʥʘ 10ï15 % ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʘʜʤʠ-
ʥʠʩʪʨʘʪʦʨʦʚ, ʨʘʥʝʝ ʪʨʘʪʠʚʰʠʭ ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʛʨʘʬʠʢʦʚ ʜʦ 20 % ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ. [3, c. 853] 

ʉʠʩʪʝʤʘ 5S. ʉʠʩʪʝʤʘ 5S (ʩʦʨʪʠʨʦʚʢʘ, ʩʦʙʣʶʜʝʥʠʝ ʧʦʨʷʜʢʘ, ʩʦʜʝʨʞʘʥʠʝ ʚ ʯʠʩʪʦʪʝ, ʩʪʘʥʜʘʨʪʠʟʘ-
ʮʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ) ʫʩʧʝʰʥʦ ʘʜʘʧʪʠʨʫʝʪʩʷ ʜʣʷ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʦʚ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʦʨʛʦʚʦʡ 
ʪʦʯʢʝ 5S ʦʟʥʘʯʘʝʪ: 

- ʯʸʪʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʧʦʜʩʦʙʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʤʘʨʢʠʨʦʚʢʫ ʤʝʩʪ ʭʨʘʥʝʥʠʷ; 
- ʚʠʟʫʘʣʠʟʘʮʠʶ ʩʪʘʥʜʘʨʪʦʚ (ʬʦʪʦʛʨʘʬʠʠ çʧʨʘʚʠʣʴʥʦʛʦè ʩʦʩʪʦʷʥʠʷ ʟʦʥ); 
- ʨʝʛʫʣʷʨʥʳʝ ʘʫʜʠʪʳ ʠ ʚʦʚʣʝʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʚ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʨʷʜʢʘ. 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ 5S ʚ ʤʘʛʘʟʠʥʝ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ ʧʦʠʩʢʘ ʪʦʚʘʨʘ ʠʣʠ ʠʥʚʝʥ-

ʪʘʨʷ ʥʘ 20ï30 %, ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʩʪʨʝʩʩʘ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʚʳʰʘʝʪ ʦʙʱʫʶ ʢʫʣʴʪʫʨʫ ʪʨʫʜʘ.  
Lean-ʧʦʜʭʦʜ ʠ ʢʘʡʜʟʝʥ. ɹʝʨʝʞʣʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (lean) ʚ ʨʠʪʝʡʣʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʚʳʷʚʣʝʥʠʠ ʠ 

ʫʩʪʨʘʥʝʥʠʠ ʚʩʝʭ ʚʠʜʦʚ ʧʦʪʝʨʴ (muda). ɼʣʷ ʨʦʟʥʠʯʥʦʛʦ ʤʘʛʘʟʠʥʘ ʪʠʧʠʯʥʳʤʠ ʧʦʪʝʨʷʤʠ ʷʚʣʷʶʪʩʷ: ʣʠʰ-
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ʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʝʨʩʦʥʘʣʘ (ʥʝʫʜʦʙʥʘʷ ʧʣʘʥʠʨʦʚʢʘ), ʦʞʠʜʘʥʠʝ (ʧʦʢʫʧʘʪʝʣʷ, ʦʜʦʙʨʝʥʠʷ ʦʧʝʨʘʮʠʠ), 
ʠʟʙʳʪʦʯʥʳʝ ʟʘʧʘʩʳ ʚ ʧʦʜʩʦʙʢʝ, ʣʠʰʥʠʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ (ʜʚʦʡʥʦʡ ʚʚʦʜ ʜʘʥʥʳʭ). ʀʥʩʪʨʫʤʝʥʪʳ 
ʢʘʡʜʟʝʥ ð ʥʝʧʨʝʨʳʚʥʳʭ ʤʘʣʳʭ ʫʣʫʯʰʝʥʠʡ ʩʠʣʘʤʠ ʩʘʤʠʭ ʩʦʪʨʫʜʥʠʢʦʚ ð ʧʦʟʚʦʣʷʶʪ ʚʦʚʣʝʢʘʪʴ ʣʠʥʝʡ-
ʥʳʡ ʧʝʨʩʦʥʘʣ ʚ ʦʧʪʠʤʠʟʘʮʠʶ ʩʚʦʠʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʘʝʪ ʠ ʟʘʜʘʯʫ ʦʙʦʛʘʱʝʥʠʷ ʪʨʫ-
ʜʘ (ʩʥʠʞʝʥʠʝ ʤʦʥʦʪʦʥʥʦʩʪʠ, ʧʦʚʳʰʝʥʠʝ ʦʩʤʳʩʣʝʥʥʦʩʪʠ). 

ɻʠʙʢʠʝ ʛʨʘʬʠʢʠ ʠ ʫʯʸʪ ʧʦʞʝʣʘʥʠʡ ʩʦʪʨʫʜʥʠʢʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʞʠʤʦʚ 
ʪʨʫʜʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʝʨʝʭʦʜ ʦʪ ʞʸʩʪʢʦ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʤʝʥ ʢ ʛʠʙʢʠʤ ʛʨʘʬʠʢʘʤ, ʫʯʠʪʳʚʘʶʱʠʤ ʥʝ 
ʪʦʣʴʢʦ ʙʠʟʥʝʩ-ʧʦʪʨʝʙʥʦʩʪʠ, ʥʦ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ. ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʳʙʦʨ ʩʤʝʥ ʯʝʨʝʟ ʤʦ-
ʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʩʤʝʥʘʤʠ ʙʝʟ ʧʨʠʚʣʝʯʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ, ʯʘʩʪʠʯʥʘʷ ʟʘʥʷ-
ʪʦʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ð ʚʩʝ ʵʪʠ ʤʝʨʳ ʧʦʚʳʰʘʶʪ ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʠ ʩʥʠʞʘʶʪ ʪʝʢʫʯʝʩʪʴ. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʠ ʫʯʸʪʘ. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʫʯʸʪʘ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʜʘʰʙʦʨʜʳ ʩ 
ʢʣʶʯʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ ʪʨʫʜʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʧʦʩʪʘ-
ʥʦʚʢʠ ʟʘʜʘʯ ʠ ʢʦʥʪʨʦʣʷ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ð ʵʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʠʟʜʝʨʞʢʠ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʆʪʨʘʩʣʝʚʘʷ ʩʧʝʮʠʬʠʢʘ fashion-ʨʠʪʝʡʣʘ ʧʨʝʤʠʫʤ-ʩʝʛʤʝʥʪʘ. ɼʣʷ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʨʝʤʠ-
ʘʣʴʥʳʤʠ ʙʨʝʥʜʘʤʠ (ʪʘʢʠʭ ʢʘʢ Lacoste), ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʫʜʘ ʠʤʝʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ. ɺʳʩʦʢʠʝ 
ʩʪʘʥʜʘʨʪʳ ʩʝʨʚʠʩʘ ʪʨʝʙʫʶʪ ʦʪ ʧʝʨʩʦʥʘʣʘ ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ, ʥʦ ʠ ʛʣʫʙʦ-
ʢʦʛʦ ʟʥʘʥʠʷ ʧʨʦʜʫʢʪʘ, ʧʦʥʠʤʘʥʠʷ ʬʠʣʦʩʦʬʠʠ ʙʨʝʥʜʘ, ʩʧʦʩʦʙʥʦʩʪʠ ʚʳʩʪʨʘʠʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʝ ʦʪʥʦʰʝ-
ʥʠʷ ʩ ʢʣʠʝʥʪʘʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʜʭʦʜʳ ʢ ʥʦʨʤʠʨʦʚʘʥʠʶ ʜʦʣʞʥʳ ʦʩʪʘʚʣʷʪʴ ʨʝʟʝʨʚ ʚʨʝʤʝʥʠ ʥʘ 
ʢʘʯʝʩʪʚʝʥʥʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ; ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʦʣʞʥʳ ʚʢʣʶʯʘʪʴ ʵʩʪʝʪʠʯʝ-
ʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ (ʚʥʝʰʥʠʡ ʚʠʜ ʟʦʥ, ʥʝʚʠʜʠʤʳʭ ʧʦʢʫʧʘʪʝʣʶ, ʚʩʸ ʨʘʚʥʦ ʚʣʠʷʝʪ ʥʘ ʥʘʩʪʨʦʡ ʩʦʪʨʫʜʥʠ-
ʢʦʚ); ʨʝʞʠʤʳ ʪʨʫʜʘ ʜʦʣʞʥʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʛʦ ʦʪʜʳʭʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝ-
ʥʠʷ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ. [4, ʩ. 57] 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʤʠʘʣʴʥʳʡ ʨʠʪʝʡʣ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʰʠʙʢʘʤ ʧʝʨʩʦʥʘʣʘ: ʮʝʥʘ ʦʜʥʦʡ ʧʦʪʝ-
ʨʷʥʥʦʡ ʧʨʦʜʘʞʠ ʚʳʰʝ, ʘ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ ʦʪ ʥʝʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ð ʟʥʘʯʠʪʝʣʴʥʝʝ. ʕʪʦ 
ʧʦʚʳʰʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʫʯʝʥʠʶ, ʩʪʘʞʠʨʦʚʢʝ ʠ ʢʦʥʪʨʦʣʶ ʢʘʯʝʩʪʚʘ ʥʘ ʵʪʘʧʝ ʚʭʦʜʘ ʚ ʜʦʣʞʥʦʩʪʴ, ʯʪʦ 
ʪʘʢʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʯʪʝʥʦ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʙʣʝʤʳ ʭʘʨʘʢ-
ʪʝʨʠʟʫʝʪʩʷ ʥʘʢʦʧʣʝʥʥʳʤ ʘʨʩʝʥʘʣʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʠʢ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ 
ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʄʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʚʥʝʜʨʷʶʪ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʥʦʚʫʶ ʩʠʩʪʝʤʫ ʧʣʘʥʠʨʦ-
ʚʘʥʠʷ ʛʨʘʬʠʢʦʚ), ʥʝ ʟʘʪʨʘʛʠʚʘʷ ʩʤʝʞʥʳʝ ʦʙʣʘʩʪʠ (ʥʦʨʤʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʤʦʪʠʚʘ-
ʮʠʶ), ʯʪʦ ʩʥʠʞʘʝʪ ʠʪʦʛʦʚʳʡ ʵʬʬʝʢʪ. ʕʬʬʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʪʨʝʙʫʝʪ ʢʦʤ-
ʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʭʥʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ, ʘ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʦʧʠʨʘʶʪʩʷ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʢʫʱʝ-
ʛʦ ʩʦʩʪʦʷʥʠʷ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. 
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ǲǣǩ 11.,1 

ǣǭǰǱǭǡǤǯǬǭǰǱǻ ǯǤǩǪǟǫǺ ǩǟǩ ǳǟǩǱǭǯ 
ǩǭǬǩǲǯǤǬǱǭǰǮǭǰǭǠǬǭǰǱǧ ǠǧǦǬǤǰǟ ǡ 
ǵǧǳǯǭǡǭǨ ǼǩǭǬǭǫǧǩǤ 

ǟȉȍȎȃȅǿȌȞȌ ǡǿȏȒȅǿȌ ǟȏȐȄȌȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɸʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʢʣʘʤʳ ʢʘʢ ʬʘʢʪʦʨ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʙʠʟʥʝʩʘ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʩʢʨʳʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʧʨʦʚʝʨʷʝʤʦʩʪʴʶ ʨʝʢʣʘʤʥʳʭ 
ʫʪʚʝʨʞʜʝʥʠʡ, ʜʦʚʝʨʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʩʥʠʞʝʥʠʝʤ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʨʠʩʢʘ ʧʦʢʫʧʢʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ 
ʨʳʥʦʯʥʳʭ ʧʦʟʠʮʠʡ ʢʦʤʧʘʥʠʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ, ʛʜʝ ʨʝʢʣʘʤʥʦʝ ʩʦʦʙʱʝʥʠʝ 
ʙʳʩʪʨʦ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʦʪʟʳʚʘʤʠ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʦʧʳʪʦʤ, ʧʫʙʣʠʯʥʳʤʠ ʞʘʣʦʙʘʤʠ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʅʝʜʦʩʪʦʚʝʨʥʘʷ ʨʝʢʣʘʤʘ ʬʦʨʤʠʨʫʝʪ ʩʘʥʢʮʠʦʥʥʳʝ, ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ 
ʨʠʩʢʠ: ʧʦʪʨʝʙʠʪʝʣʴ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʦʢʫʧʢʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʥʝʛʘʪʠʚʥʳʡ ʦʧʳʪ, ʩʥʠʞʘʝʪ ʜʦʚʝʨʠʝ ʢ 
ʙʨʝʥʜʫ ʠ ʧʣʦʱʘʜʢʝ ʨʘʟʤʝʱʝʥʠʷ. ɼʦʩʪʦʚʝʨʥʘʷ ʨʝʢʣʘʤʘ, ʥʘʧʨʦʪʠʚ, ʧʦʚʳʰʘʝʪ ʢʦʥʚʝʨʩʠʶ ʢʦʤʤʫʥʠʢʘʮʠʠ, 
ʫʤʝʥʴʰʘʝʪ ʠʟʜʝʨʞʢʠ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʥʝʜʦʚʝʨʠʷ, ʫʩʠʣʠʚʘʝʪ ʣʦʷʣʴʥʦʩʪʴ ʘʫʜʠʪʦʨʠʠ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʧʦʚʪʦʨʥʳʝ ʧʦʢʫʧʢʠ. ɺ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʮʠʬʨʦʚʦʛʦ ʩʝʨʚʠʩʘ ʦʮʝʥʢʠ ʜʦʙʨʦʩʦ-
ʚʝʩʪʥʦʩʪʠ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ. ʊʘʢʦʡ ʩʝʨʚʠʩ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʧʫʙʣʠʯʥʳʡ ʠʥʜʠʢʘʪʦʨ ʜʦʚʝʨʠʷ ʢ ʦʥʣʘʡʥ-
ʨʝʢʣʘʤʝ, ʧʦʤʦʛʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʙʳʩʪʨʝʝ ʦʮʝʥʠʚʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʙʠʟʥʝʩ 
ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʨʝʢʣʘʤʥʦʤʫ ʧʦʚʝʜʝʥʠʶ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʷʟʘʥʘ ʩ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝʤ ʠʥʜʠʢʘʪʦʨʘ ʨʝʢʣʘʤʥʳʤʠ ʧʣʦʱʘʜʢʘʤʠ, ʦʪʨʘʩʣʝʚʳʤʠ ʦʙʲʝʜʠʥʝʥʠʷʤʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ 
ʩʪʨʫʢʪʫʨʘʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʢʣʘʤʳ, ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʠʟʥʝʩʘ, ʜʦ-
ʚʝʨʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʥʣʘʡʥ-ʨʝʢʣʘʤʘ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ, ʨʝʢʣʘʤʥʳʝ ʧʣʘʪʬʦʨʤʳ, ʨʝ-
ʧʫʪʘʮʠʦʥʥʳʝ ʨʠʩʢʠ, ʠʥʜʠʢʘʪʦʨ ʜʦʚʝʨʠʷ 
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Abstract: The article examines advertising credibility as a factor of business competitiveness in the digital 
economy. The study reveals the relationship between the verifiability of advertising claims, consumer trust, 
reduction of perceived purchase risk, and stability of a companyôs market position. Particular attention is paid 
to the digital environment, where an advertising message is quickly compared with reviews, user experience, 
public complaints, and legal requirements. Misleading advertising creates legal, reputational, and behavioral 
risks: consumers refuse to make a purchase, share negative experiences, reduce trust in the brand and the 
advertising platform. Credible advertising increases communication conversion, reduces the cost of overcom-
ing consumer distrust, strengthens audience loyalty, and supports repeat purchases. The article substantiates 
the prospects for introducing a digital service for assessing the integrity of advertisers. Such a service can 
form a public trust indicator for online advertising, help users assess the reliability of an offer faster, and en-
courage businesses to adopt more responsible advertising behavior. The practical significance of the study is 
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related to the potential use of this indicator by advertising platforms, industry associations, and government 
agencies. 
Keywords: advertising credibility, digital economy, business competitiveness, consumer trust, online advertis-
ing, advertiser integrity, advertising platforms, reputational risks, trust indicator  

 
ɻʛʞʝʞʦʡʞ 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʢʣʘʤʳ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʩʪʘʣʘ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʪʦʤʫ 

ʯʪʦ ʨʝʢʣʘʤʥʦʝ ʦʙʝʱʘʥʠʝ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʦ ʧʦʢʫʧʢʠ: ʯʝʨʝʟ ʮʝʥʫ ʚ ʢʦʨʟʠʥʝ, ʦʪʟʳʚʳ, ʨʝʡ-
ʪʠʥʛ ʧʨʦʜʘʚʮʘ, ʫʩʣʦʚʠʷ ʜʦʩʪʘʚʢʠ, ʤʘʨʢʠʨʦʚʢʫ ʦʙʲʷʚʣʝʥʠʷ, ʧʫʙʣʠʯʥʳʝ ʞʘʣʦʙʳ ʠ ʩʦʜʝʨʞʘʥʠʝ ʜʦʛʦʚʦʨʘ. 
ɺ ʦʬʣʘʡʥ-ʩʨʝʜʝ ʥʝʜʦʩʪʦʚʝʨʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʛʣʦ ʜʦʣʴʰʝ ʦʩʪʘʚʘʪʴʩʷ ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʢʦʥʪʘʢʪʘ. ɺ ʮʠʬ-
ʨʦʚʦʡ ʩʨʝʜʝ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʦʙʝʱʘʥʠʝʤ ʠ ʬʘʢʪʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʩʢʨʠʥʰʦʪʦʤ, ʦʪʟʳʚʦʤ, ʞʘʣʦʙʦʡ ʥʘ 
ʧʣʦʱʘʜʢʝ, ʦʙʨʘʱʝʥʠʝʤ ʚ ʌɸʉ, ʧʦʪʝʨʝʡ ʧʦʟʠʮʠʠ ʚ ʚʳʜʘʯʝ ʠ ʩʥʠʞʝʥʠʝʤ ʧʦʚʪʦʨʥʳʭ ʧʨʦʜʘʞ. 

ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 13.03.2006 ˉ 38-ʌɿ çʆ ʨʝʢʣʘʤʝè ʟʘʢʨʝʧʣʷʝʪ ʧʨʷʤʦʝ ʪʨʝʙʦʚʘʥʠʝ: ʨʝʢʣʘ-
ʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ, ʘ ʥʝʜʦʩʪʦʚʝʨʥʦʡ ʧʨʠʟʥʘʝʪʩʷ ʨʝʢʣʘʤʘ, ʩʦʜʝʨʞʘʱʘʷ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʚʝʜʝʥʠʷ ʦ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʪʦʚʘʨʘ, ʮʝʥʝ, ʫʩʣʦʚʠʷʭ ʧʨʠʦʙʨʝʪʝʥʠʷ, 
ʛʘʨʘʥʪʠʷʭ, ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʠʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʝʜʣʦʞʝʥʠʷ [1, ʩʪ. 5]. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 
ʦʪ 02.07.2021 ˉ 347-ʌɿ ʚʚʝʣ ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʫʯʝʪʘ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʜʘʯʝʡ 
ʩʚʝʜʝʥʠʡ ʦ ʨʘʟʤʝʱʝʥʠʠ, ʨʝʢʣʘʤʦʜʘʪʝʣʝ, ʨʝʢʣʘʤʦʨʘʩʧʨʦʩʪʨʘʥʠʪʝʣʝ ʠ ʦʙʲʝʢʪʝ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ [2, ʩʪ. 
1]. ɼʣʷ ʙʠʟʥʝʩʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʢʨʘʩʠʚʦʛʦ ʨʝʢʣʘʤʥʦʛʦ ʦʙʝʱʘʥʠʷ ʢ ʧʨʦʚʝʨʷʝʤʦʡ ʨʝʢʣʘʤʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ. 

ɽʧʪʫʧʛʞʩʦʧʪʫʵ ʩʞʣʤʙʥʴ ʛ ʯʡʭʩʧʛʧʢ ʶʣʧʦʧʥʡʣʞ 
ʎʠʬʨʦʚʘʷ ʨʝʢʣʘʤʘ ʜʝʡʩʪʚʫʝʪ ʚʥʫʪʨʠ ʮʝʧʦʯʢʠ çʦʙʲʷʚʣʝʥʠʝ ï ʧʝʨʝʭʦʜ ï ʢʘʨʪʦʯʢʘ ʪʦʚʘʨʘ ï ʢʦʨʟʠ-

ʥʘ ï ʦʧʣʘʪʘ ï ʦʪʟʳʚè. ʆʰʠʙʢʘ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ ʤʝʥʷʝʪ ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ. ɽʩʣʠ ʦʙʲʷʚʣʝʥʠʝ ʦʙʝ-
ʱʘʝʪ ʩʢʠʜʢʫ, ʘ ʠʪʦʛʦʚʘʷ ʮʝʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʣʝ ʚʳʙʦʨʘ ʜʦʩʪʘʚʢʠ, ʜʦʚʝʨʠʝ ʩʥʠʞʘʝʪʩʷ ʜʦ ʦʧʣʘʪʳ. 
ɽʩʣʠ ʦʥʣʘʡʥ-h ʢʦʣʘ ʟʘʷʚʣʷʝʪ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʚʳʧʫʩʢʥʠʢʦʚ, ʥʦ ʜʦʛʦʚʦʨ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʜʦʩʪʫʧ ʢ ʢʫʨʩʫ, 
ʨʝʢʣʘʤʥʦʝ ʦʙʝʱʘʥʠʝ ʧʝʨʝʩʪʘʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʶʨʠʜʠʯʝʩʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʫʩʣʫʛʠ. ɽʩʣʠ ʤʝʜʠʮʠʥʩʢʘʷ 
ʢʣʠʥʠʢʘ ʦʙʝʱʘʝʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʨʝʢʣʘʤʘ ʠʛʥʦʨʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʦʪ ʩʦʩʪʦʷ-
ʥʠʷ ʧʘʮʠʝʥʪʘ, ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. 

 
ʋʙʚʤʡʯʙ 1 

ʈʩʙʣʫʡʰʞʪʣʡʞ ʭʧʩʥʴ ʦʞʝʧʪʫʧʛʞʩʦʧʪʫʡ ʩʞʣʤʙʥʴ ʛ ʯʡʭʩʧʛʧʥ ʚʡʠʦʞʪʞ 

ʉʬʝʨʘ ʙʠʟʥʝʩʘ 
ʈʝʢʣʘʤʥʦʝ ʫʪʚʝʨ-

ʞʜʝʥʠʝ 
ʈʠʩʢ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʇʦʩʣʝʜʩʪʚʠʝ ʜʣʷ ʢʦʥʢʫʨʝʥ-
ʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʌʠʥʘʥʩʦʚʳʝ 
ʫʩʣʫʛʠ 

çʂʨʝʜʠʪ ʦʪ 3%è 
ʥʝ ʨʘʩʢʨʳʪʳ ʩʪʨʘʭʦʚʘʥʠʝ, ʩʨʦʢ, 
ʩʫʤʤʘ ʠ ʫʩʣʦʚʠʷ ʩʪʘʚʢʠ 

ʨʦʩʪ ʦʪʢʘʟʦʚ, ʞʘʣʦʙ ʠ ʨʝʛʫ-
ʣʷʪʦʨʥʳʭ ʨʠʩʢʦʚ 

ʆʥʣʘʡʥ-
ʦʙʨʘʟʦʚʘʥʠʝ 

çʊʨʫʜʦʫʩʪʨʦʡʩʪʚʦ 
ʧʦʩʣʝ ʢʫʨʩʘè 

ʚ ʜʦʛʦʚʦʨʝ ʟʘʢʨʝʧʣʝʥʦ ʪʦʣʴʢʦ 
ʦʙʫʯʝʥʠʝ 

ʧʦʪʝʨʷ ʜʦʚʝʨʠʷ ʢ ʙʨʝʥʜʫ ʠ 
ʦʪʟʳʚʘʤ 

ʄʘʨʢʝʪʧʣʝʡʩ çʉʢʠʜʢʘ 70%è 
ʮʝʥʘ ʜʦ ʘʢʮʠʠ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʘ 

ʠʩʪʦʨʠʝʡ ʧʨʦʜʘʞʠ 
ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ ʢ ʧʨʦ-

ʜʘʚʮʫ 

ʄʝʜʠʮʠʥʘ 
çɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ 
ʨʝʟʫʣʴʪʘʪè 

ʥʝ ʫʯʪʝʥʳ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʨʠʩʢ ʧʨʠʟʥʘʥʠʷ ʨʝʢʣʘʤʳ 
ʥʝʜʦʩʪʦʚʝʨʥʦʡ 

ɼʦʩʪʘʚʢʘ 
çɹʝʩʧʣʘʪʥʘʷ ʜʦ-
ʩʪʘʚʢʘ ʩʝʛʦʜʥʷè 

ʫʩʣʦʚʠʝ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʝ ʟʘʢʘʟʘ 

ʦʪʢʘʟ ʚ ʢʦʨʟʠʥʝ ʠ ʥʝʛʘʪʠʚ-
ʥʳʡ ʦʪʟʳʚ 

 
ʈʝʢʣʘʤʘ ʠ PR ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʜʣʷ ʧʨʦʜʚʠʞʝʥʠʷ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʘ ʘʫʜʠʪʦʨʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
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[3, ʩ. 6]. ɺ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʪʘʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʘʥʦʚʠʪʩʷ ʠʟʤʝʨʠʤʳʤ: ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʚʠʜʠʪ ʧʦʢʘ-
ʟʳ, ʢʣʠʢʠ, ʩʪʦʠʤʦʩʪʴ ʟʘʷʚʢʠ, ʦʪʢʘʟ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ, ʞʘʣʦʙʳ ʠ ʧʦʚʪʦʨʥʳʝ ʧʦʢʫʧʢʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʟʜʝʩʴ 
ʨʘʙʦʪʘʝʪ ʥʝ ʢʘʢ ʘʙʩʪʨʘʢʪʥʘʷ ʵʪʠʢʘ, ʘ ʢʘʢ ʫʩʣʦʚʠʝ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʚʝʨʩʠʠ. 

ɼʦʚʝʨʠʝ ʢ ʨʝʢʣʘʤʝ ʩʚʷʟʘʥʦ ʩ ʚʦʩʧʨʠʷʪʠʝʤ ʨʝʢʣʘʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʥʘʜʝʞʥʦʡ, ʧʦʣʝʟʥʦʡ ʠ ʥʝ 
ʧʨʦʪʠʚʦʨʝʯʘʱʝʡ ʦʧʳʪʫ ʧʦʪʨʝʙʠʪʝʣʷ [4, ʩ. 140]. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʧʦʪʨʝʙʠʪʝʣʴ ʨʝʜʢʦ ʚʝʨʠʪ ʦʙʲʷʚʣʝ-
ʥʠʶ ʦʪʜʝʣʴʥʦ ʦʪ ʧʦʜʪʚʝʨʞʜʝʥʠʡ. ɽʛʦ ʨʝʰʝʥʠʝ ʩʪʨʦʠʪʩʷ ʥʘ ʩʦʚʧʘʜʝʥʠʠ ʨʝʢʣʘʤʳ ʩ ʦʪʟʳʚʘʤʠ, ʠʥʪʝʨ-
ʬʝʡʩʦʤ ʩʘʡʪʘ, ʬʘʢʪʠʯʝʩʢʦʡ ʮʝʥʦʡ ʠ ʨʝʘʢʮʠʝʡ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ (ʪʘʙʣ. 1). 

ʇʨʦʚʝʨʷʝʤʦʩʪʴ ʨʝʢʣʘʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʧʨʠʟʥʘʢʦʚ: 
-  ʮʝʥʘ ʚ ʦʙʲʷʚʣʝʥʠʠ ʩʦʚʧʘʜʘʝʪ ʩ ʮʝʥʦʡ ʥʘ ʩʪʨʘʥʠʮʝ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ;  
-  ʩʢʠʜʢʘ ʠʤʝʝʪ ʨʝʘʣʴʥʳʡ ʩʨʦʢ, ʧʦʥʷʪʥʦʝ ʦʩʥʦʚʘʥʠʝ ʠ ʧʨʦʟʨʘʯʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ;  
-  ʛʘʨʘʥʪʠʷ ʥʝ ʩʢʨʳʚʘʝʪ ʠʩʢʣʶʯʝʥʠʷ, ʫʩʣʦʚʠʷ ʚʦʟʚʨʘʪʘ ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʷ;  
-  ʨʝʟʫʣʴʪʘʪ ʫʩʣʫʛʠ ʥʝ ʦʙʝʱʘʝʪʩʷ ʢʘʢ ʥʝʠʟʙʝʞʥʳʡ ʧʨʠ ʨʘʟʥʳʭ ʠʩʭʦʜʥʳʭ ʫʩʣʦʚʠʷʭ;  
-  ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʨʘʩʢʨʳʪ ʯʝʨʝʟ ʤʘʨʢʠʨʦʚʢʫ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʜʘʥʥʳʝ ʨʘʟʤʝʱʝʥʠʷ.  
ʊʘʢʠʝ ʩʠʪʫʘʮʠʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʮʝʥʠʚʘʝʪ ʥʝ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʦʙʲʷʚʣʝʥʠʷ, ʘ 

ʩʦʚʧʘʜʝʥʠʝ ʨʝʢʣʘʤʥʦʛʦ ʪʝʟʠʩʘ ʩ ʬʘʢʪʠʯʝʩʢʠʤ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤ ʤʘʨʰʨʫʪʦʤ. ɹʠʟʥʝʩ ʪʝʨʷʝʪ ʧʨʝʠʤʫʱʝ-
ʩʪʚʦ ʪʘʤ, ʛʜʝ ʨʝʢʣʘʤʥʳʡ ʢʣʠʢ ʥʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʜʦʚʝʨʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ. 

ɽʧʪʫʧʛʞʩʦʧʪʫʵ ʣʙʣ ʣʧʦʣʬʩʞʦʫʦʴʢ ʩʞʪʬʩʪ ʚʡʠʦʞʪʙ 
ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʟʘʚʠʩʠʪ ʦʪ ʩʪʦʠʤʦʩʪʠ ʜʦʚʝʨʠʷ. ʅʝʜʦʩʪʦʚʝʨʥʘʷ 

ʨʝʢʣʘʤʘ ʫʚʝʣʠʯʠʚʘʝʪ ʮʝʥʫ ʟʘʷʚʢʠ: ʯʘʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʫʭʦʜʠʪ ʧʦʩʣʝ ʧʨʦʚʝʨʢʠ ʫʩʣʦʚʠʡ, ʯʘʩʪʴ ʦʩʪʘʚ-
ʣʷʝʪ ʥʝʛʘʪʠʚʥʳʡ ʦʪʟʳʚ, ʯʘʩʪʴ ʦʙʨʘʱʘʝʪʩʷ ʚ ʧʦʜʜʝʨʞʢʫ ʠʣʠ ʢ ʨʝʛʫʣʷʪʦʨʫ. ɼʦʙʨʦʩʦʚʝʩʪʥʳʡ ʨʝʢʣʘʤʦʜʘ-
ʪʝʣʴ ʧʦʣʫʯʘʝʪ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʡ ʪʨʘʬʠʢ, ʧʦʪʦʤʫ ʯʪʦ ʦʞʠʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʝʜʣʦʞʝʥʠ-
ʝʤ. ʈʝʢʣʘʤʥʘʷ ʢʦʤʤʫʥʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʘ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʦʦʙʱʝʥʠʝ, ʢʘʥʘʣ, ʘʫʜʠʪʦʨʠʷ ʠ ʦʞʠʜʘʝʤʦʝ 
ʧʦʚʝʜʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʷ ʩʦʛʣʘʩʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ [5, ʩ. 74]. 

ʈʘʟʚʠʪʠʝ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʫʩʠʣʠʚʘʝʪ ʵʪʦʪ ʤʝʭʘʥʠʟʤ. ʉʫʛʣʦʙʦʚ ɸ. ɽ. ʠ ʄʠʥʘʢʦʚ ɸ. ɺ. ʚʳʜʝʣʷʶʪ 
ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʥʪʝʨʥʝʪ-ʨʝʢʣʘʤʳ ʚ ʨʝʢʣʘʤʥʳʭ ʙʶʜʞʝʪʘʭ, ʨʦʩʪ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤʘʪʦʚ, ʧʝʨʝ-
ʪʦʢ ʘʫʜʠʪʦʨʠʠ ʥʘ ʨʦʩʩʠʡʩʢʠʝ ʧʣʦʱʘʜʢʠ, ʧʝʨʝʜʘʯʫ ʜʘʥʥʳʭ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʨʝʝʩʪʨ, ʦʙʷʟʘʪʝʣʴʥʫʶ ʤʘʨʢʠ-
ʨʦʚʢʫ ʨʝʢʣʘʤʥʳʭ ʦʙʨʘʱʝʥʠʡ ʠ ʦʪʯʠʩʣʝʥʠʷ ʦʪ ʩʪʦʠʤʦʩʪʠ ʨʝʢʣʘʤʳ ʚ ʨʘʟʤʝʨʝ 3% [6, ʩ. 1].  

ʎʠʬʨʦʚʦʡ ʨʝʢʣʘʤʥʳʡ ʨʳʥʦʢ ʩʪʘʥʦʚʠʪʩʷ ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʨʝʜʦʡ, ʛʜʝ ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʢʦʥʢʫʨʠʨʫʝʪ 
ʢʘʯʝʩʪʚʦʤ ʜʘʥʥʳʭ, ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʫʩʣʦʚʠʡ ʠ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʪʴ ʦʙʝʱʘʥʠʝ. 

ʈʝʢʣʘʤʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʩʠʛʥʘʣʘ ʢʘʯʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʮʝ-
ʥʠʚʘʝʪ ʪʦʚʘʨ ʯʝʨʝʟ ʚʠʜʠʤʦʩʪʴ ʙʨʝʥʜʘ, ʨʝʘʢʮʠʠ ʘʫʜʠʪʦʨʠʠ ʠ ʩʦʮʠʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ [7, ʩ. 123]. ʇʨʠ 
ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʠ ʵʪʦʪ ʩʠʛʥʘʣ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʧʨʦʪʠʚ ʢʦʤʧʘʥʠʠ. ʏʝʤ ʙʦʣʴʰʝ ʦʭʚʘʪ ʥʝʜʦʩʪʦʚʝʨʥʦʛʦ 
ʦʙʲʷʚʣʝʥʠʷ, ʪʝʤ ʙʳʩʪʨʝʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ, ʧʨʝʪʝʥʟʠʠ ʠ ʧʫʙʣʠʯʥʳʝ ʨʘʟʦʙ-
ʣʘʯʝʥʠʷ. ɼʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʧʦʪʝʨʶ ʣʦʢʘʣʴʥʦʡ ʨʝʧʫʪʘʮʠʠ. ɼʣʷ ʢʨʫʧʥʦʡ ʮʠʬʨʦʚʦʡ ʧʣʘʪ-
ʬʦʨʤʳ ï ʨʠʩʢ ʩʥʠʞʝʥʠʷ ʜʦʚʝʨʠʷ ʢ ʢʘʪʝʛʦʨʠʠ ʧʨʦʜʘʚʮʦʚ ʠʣʠ ʫʩʣʫʛ (ʪʘʙʣ. 2). 

 
ʋʙʚʤʡʯʙ 2 

ɻʤʡʸʦʡʞ ʝʧʪʫʧʛʞʩʦʧʪʫʡ ʩʞʣʤʙʥʴ ʦʙ ʨʧʣʙʠʙʫʞʤʡ ʯʡʭʩʧʛʧʢ ʣʧʦʣʬʩʞʦʯʡʡ 

ʇʘʨʘʤʝʪʨ ɼʦʩʪʦʚʝʨʥʘʷ ʨʝʢʣʘʤʘ ʅʝʜʦʩʪʦʚʝʨʥʘʷ ʨʝʢʣʘʤʘ 

ʇʝʨʝʭʦʜ ʧʦ ʦʙʲ-
ʷʚʣʝʥʠʶ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʥʠʤʘʝʪ ʮʝʥʫ, ʩʨʦʢ 
ʠ ʫʩʣʦʚʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʘʩʭʦʞʜʝʥʠʝʤ 
ʧʦʩʣʝ ʢʣʠʢʘ 

ʂʦʥʚʝʨʩʠʷ 
ʦʞʠʜʘʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʝʜʣʦʞʝ-

ʥʠʝʤ 
ʚʦʟʥʠʢʘʝʪ ʦʪʢʘʟ ʥʘ ʩʪʨʘʥʠʮʝ ʠʣʠ ʚ ʢʦʨʟʠʥʝ 

ʆʪʟʳʚʳ ʦʧʳʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʙʝʱʘʥʠʝ ʦʪʟʳʚ ʬʠʢʩʠʨʫʝʪ ʩʢʨʳʪʳʝ ʫʩʣʦʚʠʷ 

ʈʝʛʫʣʷʪʦʨʥʳʡ ʨʠʩʢ ʥʠʞʝ ʚʝʨʦʷʪʥʦʩʪʴ ʞʘʣʦʙ r ʚʳʰʝ ʨʠʩʢ ʧʨʦʚʝʨʢʠ ʠ ʩʘʥʢʮʠʠ 

ʇʦʚʪʦʨʥʘʷ ʧʦʢʫʧʢʘ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʨʝʜʩʢʘʟʫʝʤʦ-

ʩʪʴʶ 
ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ ʨʘʟʦʯʘʨʦʚʘʥʠʷ 

ʈʝʧʫʪʘʮʠʷ ʙʨʝʥʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘʧʘʩ ʜʦʚʝʨʠʷ ʨʘʩʪʝʪ ʫʷʟʚʠʤʦʩʪʴ ʢ ʧʫʙʣʠʯʥʦʡ ʢʨʠʪʠʢʝ 
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ʎʠʬʨʦʚʦʡ ʤʘʨʢʝʪʠʥʛ, ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʩʘʡʪʳ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʠ, ʦʪʟʳʚʳ ʠ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦ-
ʞʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʦʢʫʧʘʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʯʝʨʝʟ ʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʝʥʠʷ 
ʧʨʝʜʣʦʞʝʥʠʡ [8, ʩ. 311]. ʇʦʵʪʦʤʫ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʢʣʘʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʯʘʩʪʴʶ ʧʦʣʴʟʦʚʘ-
ʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʇʦʪʨʝʙʠʪʝʣʴ ʩʨʘʚʥʠʚʘʝʪ ʨʝʢʣʘʤʥʦʝ ʦʙʝʱʘʥʠʝ ʩ ʢʥʦʧʢʦʡ ʦʧʣʘʪʳ, ʦʪʟʳʚʦʤ, ʢʘʨ-
ʪʦʯʢʦʡ ʧʨʦʜʘʚʮʘ, ʫʩʣʦʚʠʷʤʠ ʚʦʟʚʨʘʪʘ ʠ ʤʘʨʢʠʨʦʚʢʦʡ. ʊʘʤ, ʛʜʝ ʚʩʝ ʵʣʝʤʝʥʪʳ ʩʦʚʧʘʜʘʶʪ, ʨʝʢʣʘʤʘ ʩʥʠʞʘ-
ʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ʊʘʤ, ʛʜʝ ʚʦʟʥʠʢʘʝʪ ʨʘʩʭʦʞʜʝʥʠʝ, ʨʝʢʣʘʤʘ ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʥʝʜʦʚʝʨʠʷ. 

ʁʦʝʡʣʙʫʧʩ ʝʧʚʩʧʪʧʛʞʪʫʦʧʪʫʡ ʩʞʣʤʙʥʧʝʙʫʞʤʸ 
ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʩʝʨʚʠʩ ʦʮʝʥʢʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ 

ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ. ɽʛʦ ʟʘʜʘʯʘ ï ʜʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʦʩʪʦʡ ʧʫʙʣʠʯʥʳʡ ʩʠʛʥʘʣ ʧʝʨʝʜ ʧʦʢʫʧʢʦʡ. ʀʥʜʠʢʘ-
ʪʦʨ ʤʦʞʝʪ ʫʯʠʪʳʚʘʪʴ ʥʘʣʠʯʠʝ ʤʘʨʢʠʨʦʚʢʠ, ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʨʝʢʣʘʤʳ, ʨʘʩʢʨʳʪʠʝ ʨʝʢʣʘʤʦʜʘʪʝʣʷ, ʩʦʚʧʘ-
ʜʝʥʠʝ ʦʙʲʷʚʣʝʥʠʷ ʩ ʧʦʩʘʜʦʯʥʦʡ ʩʪʨʘʥʠʮʝʡ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʞʘʣʦʙ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʮʝʥʳ, ʧʨʦʟʨʘʯʥʦʩʪʴ 
ʛʘʨʘʥʪʠʠ ʠ ʦʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ɼʦʚʝʨʠʝ ʢ ʠʩʪʦʯʥʠʢʫ ʨʝʢʣʘʤʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʚʣʠʷʝʪ ʥʘ ʦʪʥʦʰʝʥʠʝ ʢ ʨʝʢʣʘʤʝ ʠ ʧʦʢʫʧʘʪʝʣʴʩʢʦʝ 
ʥʘʤʝʨʝʥʠʝ [9, ʩ. 8]. ɺ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠʩʪʦʯʥʠʢʦʤ ʜʦʚʝʨʠʷ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʨʝʥʜ, ʥʦ ʠ ʠʥʬʨʘʩʪʨʫʢ-
ʪʫʨʘ ʧʨʦʚʝʨʢʠ: ʨʝʢʣʘʤʥʘʷ ʧʣʦʱʘʜʢʘ, ʤʘʨʢʠʨʦʚʢʘ, ʨʝʝʩʪʨ, ʦʪʟʳʚʳ, ʠʩʪʦʨʠʷ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʪʝʣʴʩʪʚ. 
ʇʫʙʣʠʯʥʳʡ ʠʥʜʠʢʘʪʦʨ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʩʧʦʩʦʙʝʥ ʩʦʝʜʠʥʠʪʴ ʵʪʠ ʵʣʝʤʝʥʪʳ ʚ ʦʜʠʥ ʟʥʘʢ ʜʦʚʝʨʠʷ. 

ʄʦʜʝʣʴ ʠʥʜʠʢʘʪʦʨʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʪʨʠ ʫʨʦʚʥʷ. ɿʝʣʝʥʳʡ ʫʨʦʚʝʥʴ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʨʝʢʣʘʤʘ ʧʨʦ-
ʤʘʨʢʠʨʦʚʘʥʘ, ʜʘʥʥʳʝ ʨʝʢʣʘʤʦʜʘʪʝʣʷ ʨʘʩʢʨʳʪʳ, ʮʝʥʘ ʠ ʫʩʣʦʚʠʷ ʩʦʚʧʘʜʘʶʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʦʢʫʧʢʠ. 
ɾʝʣʪʳʡ ʫʨʦʚʝʥʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʧʦʣʥʦʝ ʨʘʩʢʨʳʪʠʝ ʫʩʣʦʚʠʡ, ʩʧʦʨʥʳʝ ʦʪʟʳʚʳ ʠʣʠ ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʨʦ-
ʚʝʨʷʝʤʦʩʪʴ ʦʙʝʱʘʥʠʷ. ʂʨʘʩʥʳʡ ʫʨʦʚʝʥʴ ʦʪʨʘʞʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ, ʧʦʚʪʦʨʥʳʝ ʞʘʣʦʙʳ, 
ʩʢʨʳʪʳʝ ʧʣʘʪʝʞʠ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʮʝʥʳ ʠʣʠ ʛʘʨʘʥʪʠʡ ʬʘʢʪʠʯʝʩʢʦʤʫ ʜʦʛʦʚʦʨʫ. 

ɼʝʟʠʥʬʦʨʤʘʮʠʷ ʨʘʟʨʫʰʘʝʪ ʜʦʚʝʨʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʢ ʙʨʝʥʜʘʤ ʠ ʩʧʦʩʦʙʥʘ ʧʝʨʝʥʦʩʠʪʴ ʥʝʜʦʚʝʨʠʝ 
ʩ ʦʪʜʝʣʴʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʥʘ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʨʳʥʦʯʥʳʡ ʢʦʥʪʝʢʩʪ [10, ʩ. 1]. ʇʦʵʪʦʤʫ ʩʝʨʚʠʩ ʦʮʝʥʢʠ ʜʦʙʨʦ-
ʩʦʚʝʩʪʥʦʩʪʠ ʥʫʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʦʪʨʝʙʠʪʝʣʶ. ʈʝʢʣʘʤʥʘʷ ʧʣʦʱʘʜʢʘ ʩʥʠʞʘʝʪ ʜʦʣʶ ʨʠʩʢʦʚʘʥʥʳʭ ʨʘʟʤʝʱʝ-
ʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʣʫʯʘʝʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʜʦʙʨʦʩʦʚʝʩʪʥʳʡ ʙʠʟʥʝʩ ʧʨʝ-
ʚʨʘʱʘʝʪ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʚ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʢʣʘʤʳ ʚ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʚʣʠʷʝʪ ʥʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʯʝʨʝʟ ʧʨʦʚʝʨʷ-

ʝʤʦʩʪʴ, ʜʦʚʝʨʠʝ, ʢʦʥʚʝʨʩʠʶ, ʨʝʛʫʣʷʪʦʨʥʳʡ ʨʠʩʢ ʠ ʧʦʚʪʦʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʫʞʝ ʥʝ ʚʦʩ-
ʧʨʠʥʠʤʘʝʪ ʨʝʢʣʘʤʫ ʠʟʦʣʠʨʦʚʘʥʥʦ: ʦʥ ʩʚʝʨʷʝʪ ʦʙʲʷʚʣʝʥʠʝ ʩ ʮʝʥʦʡ, ʦʪʟʳʚʘʤʠ, ʨʝʡʪʠʥʛʦʤ, ʢʘʨʪʦʯʢʦʡ 
ʪʦʚʘʨʘ, ʜʦʛʦʚʦʨʦʤ, ʤʘʨʢʠʨʦʚʢʦʡ ʠ ʩʦʙʩʪʚʝʥʥʳʤ ʦʧʳʪʦʤ. ʅʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʦʟʜʘʝʪ ʨʘʟʨʳʚ ʤʝʞʜʫ ʦʙʝ-
ʱʘʥʠʝʤ ʠ ʬʘʢʪʦʤ, ʘ ʵʪʦʪ ʨʘʟʨʳʚ ʙʳʩʪʨʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʦʪʢʘʟ ʦʪ ʧʦʢʫʧʢʠ, ʞʘʣʦʙʫ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʦʪ-
ʟʳʚ ʠ ʩʥʠʞʝʥʠʝ ʜʦʚʝʨʠʷ ʢ ʙʨʝʥʜʫ. 

ɼʦʩʪʦʚʝʨʥʘʷ ʨʝʢʣʘʤʘ ʩʦʢʨʘʱʘʝʪ ʧʫʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ. ʆʥʘ ʜʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʷʩʥʫʶ ʮʝʥʫ, 
ʧʦʥʷʪʥʦʝ ʫʩʣʦʚʠʝ, ʧʨʦʚʝʨʷʝʤʦʝ ʦʙʝʱʘʥʠʝ ʠ ʧʨʦʟʨʘʯʥʦʛʦ ʨʝʢʣʘʤʦʜʘʪʝʣʷ. ɼʣʷ ʙʠʟʥʝʩʘ ʵʪʦ ʦʟʥʘʯʘʝʪ 
ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʨʘʬʠʢ, ʤʝʥʴʰʠʝ ʨʝʧʫʪʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ, ʫʩʪʦʡʯʠʚʫʶ ʣʦʷʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʶ ʨʝ-
ʢʣʘʤʥʦʛʦ ʙʶʜʞʝʪʘ. ʎʠʬʨʦʚʦʡ ʩʝʨʚʠʩ ʦʮʝʥʢʠ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠ ʨʝʢʣʘʤʦʜʘʪʝʣʝʡ ʩʧʦʩʦʙʝʥ ʟʘʢʨʝʧʠʪʴ 
ʵʪʦʪ ʵʬʬʝʢʪ ʚ ʧʫʙʣʠʯʥʦʡ ʬʦʨʤʝ: ʯʝʩʪʥʦʝ ʨʝʢʣʘʤʥʦʝ ʧʦʚʝʜʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʠʜʠʤʳʤ, ʠʟʤʝʨʠʤʳʤ ʠ 
ʢʦʥʢʫʨʝʥʪʥʦ ʟʥʘʯʠʤʳʤ. 
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ǩǟǣǯǭǡǭǤ ǮǪǟǬǧǯǭǡǟǬǧǤ ǩǟǩ ǧǬǰǱǯǲǫǤǬǱ 
ǰǱǯǟǱǤǢǧǶǤǰǩǭǢǭ ǲǮǯǟǡǪǤǬǧǾ ǫǟǪǺǫ 
ǠǧǦǬǤǰǭǫ ǡ ǲǰǪǭǡǧǾǴ ǬǤǭǮǯǤǣǤǪǤǬǬǭǰǱǧ 

ǩȒȊȇȉ ǤȉǿȑȄȏȇȌǿ ǡǿȃȇȋȍȁȌǿ 
ʦʙʫʯʘʶʱʘʷʩʷ ʤʘʛʠʩʪʨʘʪʫʨʳ 
ɼʦʥʝʮʢʠʡ ʬʠʣʠʘʣ ʈɸʅʍʠɻʉ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʠʨʠʝʥʢʦ ʆʣʴʛʘ ʕʜʫʘʨʜʦʚʥʘ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ  
ɼʦʥʝʮʢʠʡ ʬʠʣʠʘʣ ʈɸʅʍʠɻʉ 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʙʠʟʥʝʩ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʚʦʣʘʪʠʣʴʥʦʩʪʠ, ʥʝʦʧʨʝ-
ʜʝʣʸʥʥʦʩʪʠ, ʩʣʦʞʥʦʩʪʠ ʠ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ï ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ VUCA-ʩʨʝʜʳ (Volatility, Uncertainty, 
Complexity, Ambiguity). ɼʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʵʪʠ ʚʳʟʦʚʳ ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʥʳ: ʦʛʨʘʥʠʯʝʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 
ʠ ʯʝʣʦʚʝʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, ʩʠʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʣʶʯʝʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʦʙʩʪʚʝʥʥʠʢʘ, ʫʟʢʠʡ ʨʳʥʦʢ 
ʩʙʳʪʘ ʠ ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʰʦʢʘʤ (ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʢʨʠʟʠʩʘʤ, ʠʟʤʝʥʝʥʠʷʤ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʜʚʠʛʘʤ ʠ ʢʘʜʨʦʚʦʤʫ ʜʝʬʠʮʠʪʫ). 
ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 2025ï2026 ʛʦʜʦʚ, ʨʦʩʩʠʡʩʢʠʡ ʤʘʣʳʡ ʠ ʩʨʝʜʥʠʡ ʙʠʟʥʝʩ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʩʪ-
ʨʳʤ ʢʘʜʨʦʚʳʤ ʛʦʣʦʜʦʤ. ʅʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʥʫʞʜʘʝʪ ʧʦʚʳʰʘʪʴ ʟʘʨʧʣʘʪʳ, 
ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ ʠ ʩʥʠʞʘʝʪ ʤʘʨʞʠʥʘʣʴʥʦʩʪʴ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠ-
ʮʠʦʥʥʦʝ ʦʧʝʨʘʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ ʧʝʨʝʩʪʘʸʪ ʨʘʙʦʪʘʪʴ. ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʝʚʨʘʱʘ-
ʝʪʩʷ ʚ ʧʦʣʥʦʮʝʥʥʳʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʳʚʘʝʪ ʮʝʣʠ ʙʠʟʥʝʩʘ ʩ ʚʦʟʤʦʞ-
ʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ. ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʄʝʥʝʜʞʤʝʥʪ. ɸʥʪʠʢʨʠʟʠʩʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ. 
 
HUMAN RESOURCES PLANNING AS A STRATEGIC MANAGEMENT TOOL FOR SMALL BUSINESS IN 

CONDITIONS OF UNCERTAINTY 
 

Kulik Ekaterina Vadimovna 
 

Scientific adviser: Kirienko Olga Eduardovna 
 

Abstract: In today's world, businesses operate in a highly volatile, uncertain, complex, and ambiguous envi-
ronment, known as the VUCA environment (Volatility, Uncertainty, Complexity, and Ambiguity). For small busi-
nesses, these challenges are particularly critical due to limited financial and human resources, strong depend-
ence on key employees and owners, a narrow market, and high sensitivity to external shocks (economic cri-
ses, changes in legislation, technological shifts, and staff shortages).  
According to research conducted in 2025-2026, Russian small and medium-sized businesses are facing a se-
vere shortage of personnel. The lack of qualified specialists is forcing businesses to increase salaries, which 
increases the workload. The shortage of qualified specialists forces to raise salaries, which increases the bur-
den on the payroll and reduces the margin. In such conditions, traditional operational personnel management 
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stops working. Personnel planning turns into a full-fledged strategic tool that directly connects business goals 
with human capital capabilities.  
Keywords. Strategic management. Human resources planning. Management. Crisis management. 

 
ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ï ʵʪʦ ʩʠʩʪʝʤʥʳʡ, ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʢʘʜʨʦʚʦʛʦ ʧʦ-

ʪʝʥʮʠʘʣʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʝʨʩʦʥʘʣʝ (ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʢʘʯʝʩʪʚʝʥʥʦʡ) ʠ ʨʘʟ-
ʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʥʫʞʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ, ʢʚʘʣʠʬʠʢʘʮʠʠ, ʤʦʪʠʚʘ-
ʮʠʠ ʠ ʚ ʪʨʝʙʫʝʤʳʝ ʩʨʦʢʠ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʛʜʝ HR-ʬʫʥʢʮʠʷ ʯʘʩʪʦ ʚʳʜʝʣʝʥʘ ʚ ʦʪʜʝʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ, ʚ 
ʤʘʣʦʤ ʙʠʟʥʝʩʝ ʢʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʩʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʦ ʚ ʦʙʱʠʡ ʙʠʟʥʝʩ-ʧʣʘʥ ʠ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚ-
ʣʷʝʪʩʷ ʩʘʤʠʤ ʩʦʙʩʪʚʝʥʥʠʢʦʤ ʠʣʠ ʥʝʙʦʣʴʰʠʤ ʢʨʫʛʦʤ ʢʣʶʯʝʚʳʭ ʤʝʥʝʜʞʝʨʦʚ. ʕʪʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʧʨʦʮʝʩʩ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʚʨʝʤʝʥʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦ-
ʚʘʥʥʳʭ ʟʥʘʥʠʡ. 

ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘ: 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʰʪʘʪʘ, ʩʪʨʫʢʪʫʨʳ ʜʦʣʞʥʦʩʪʝʡ, ʧʣʘʥʠ-

ʨʦʚʘʥʠʝ ʪʝʢʫʯʝʩʪʠ ʠ ʟʘʤʝʱʝʥʠʷ; 
ʢʘʯʝʩʪʚʝʥʥʳʡ ï ʘʥʘʣʠʟ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʝʪʝʥʮʠʡ, ʤʦʪʠʚʘʮʠʷ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʢʫʣʴʪʫʨʘ, ʬʦʨʤʠʨʦ-

ʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʨʝʟʝʨʚʘ. 
ɺ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʩ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘ ʛʠʙʢʦʝ ʠ ʩʮʝʥʘʨʥʦʝ ʧʣʘ-

ʥʠʨʦʚʘʥʠʝ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʠʙʢʦʝ ʢʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʢʣʶʯʝʚʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʜʘʧʪʘʮʠʠ. 

ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʶʙʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʥʝ ʪʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ, ʥʦ ʠ ʫʨʦʚʥʝʤ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘ-
ʪʝʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʣʳʤ ʙʠʟʥʝʩʦʤ, ʛʜʝ ʜʠʥʘʤʠʢʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘʢʣʘʜʳʚʘʝʪ ʞʸʩʪʢʠʝ ʦʛʨʘʥʠ-
ʯʝʥʠʷ ʥʘ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ. 

ʄʘʣʳʡ ʙʠʟʥʝʩ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ: 
ʚʳʩʦʢʘʷ ʛʠʙʢʦʩʪʴ ʠ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 
ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʨʝʩʫʨʩʦʚ (ʬʠʥʘʥʩʦʚʳʭ, ʚʨʝʤʝʥʥʳʭ, ʯʝʣʦʚʝʯʝʩʢʠʭ); 
ʩʠʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʣʠʯʥʦʩʪʠ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ (çʢʣʶʯʝʚʳʝ 

ʣʠʮʘè); 
ʪʨʫʜʥʦʩʪʠ ʚ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʪʘʣʘʥʪʳ ʩ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪ ʙʦʣʝʝ ʚʳʩʦ-

ʢʠʝ ʟʘʨʧʣʘʪʳ, ʩʦʮʧʘʢʝʪ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ. 
ɺ 2025ï2026 ʛʦʜʘʭ ʛʦʨʠʟʦʥʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʨʦʩʩʠʡʩʢʦʤ ʤʘʣʦʤ ʙʠʟʥʝʩʝ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ ï ʯʘʱʝ ʚʩʝʛʦ ʜʦ 1ï3 ʣʝʪ (ʚʤʝʩʪʦ ʧʨʝʞʥʠʭ 5ï10). ʂʦʤʧʘʥʠʠ ʧʝʨʝʭʦʜʷʪ ʦʪ ʞʸʩʪʢʠʭ 
ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʣʘʥʦʚ ʢ ʘʜʘʧʪʠʚʥʦʤʫ ʠ ʩʮʝʥʘʨʥʦʤʫ ʤʳʰʣʝʥʠʶ. 

ʅʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ: 
ʢʘʜʨʦʚʦʤ ʜʝʬʠʮʠʪʝ (ʦʩʦʙʝʥʥʦ ʚ ʨʘʙʦʯʠʭ ʠ ʀʊ-ʩʧʝʮʠʘʣʴʥʦʩʪʷʭ); 
ʠʟʤʝʥʝʥʠʷʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ; 
ʢʦʣʝʙʘʥʠʷʭ ʩʧʨʦʩʘ ʠ ʧʦʢʫʧʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ; 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʷʭ (ʮʠʬʨʦʚʠʟʘʮʠʷ, ʀʀ). 
ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʝ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʦʩʪʝ, ʘ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ, ʛʠʙʢʦʩʪʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʩʪʨʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʪʴ ʨʝʩʫʨʩʳ, ʚʢʣʶʯʘʷ ʯʝʣʦʚʝʯʝʩʢʠʝ. 
ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʚʷʟʳʚʘʝʪ ʢʘʜʨʦʚʫʶ ʧʦʣʠʪʠʢʫ ʩ ʦʙʱʠʤʠ ʙʠʟʥʝʩ-ʮʝʣʷʤʠ: ʨʦʩʪʦʤ, ʜʠʚʝʨ-

ʩʠʬʠʢʘʮʠʝʡ, ʦʧʪʠʤʠʟʘʮʠʝʡ ʟʘʪʨʘʪ ʠʣʠ ʚʳʭʦʜʦʤ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ. ʆʥʦ ʧʦʟʚʦʣʷʝʪ: 
ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʜʝʬʠʮʠʪ ʠʣʠ ʠʟʙʳʪʦʢ ʢʦʤʧʝʪʝʥʮʠʡ; 
ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ; 
ʩʥʠʞʘʪʴ ʨʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʭʦʜʦʤ ʢʣʶʯʝʚʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ; 
ʧʨʝʚʨʘʱʘʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ʠʟ ʟʘʪʨʘʪʥʦʡ ʩʪʘʪʴʠ ʚ ʛʣʘʚʥʳʡ ʢʦʥʢʫʨʝʥʪʥʳʡ ʘʢʪʠʚ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ. 
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ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʤʧʘʥʠʠ, ʛʜʝ ʢʘʜʨʦʚʦʝ ʠ ʬʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʥʪʝʛʨʠʨʦ-
ʚʘʥʳ, ʙʳʩʪʨʝʝ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʣʫʯʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʢʨʠʟʠʩʘʭ. 

ɺ ʤʘʣʦʤ ʙʠʟʥʝʩʝ ʢʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʟʜʝʩʴ ʢʘʞʜʳʡ ʩʦ-
ʪʨʫʜʥʠʢ ʟʘʤʝʪʥʦ ʚʣʠʷʝʪ ʥʘ ʨʝʟʫʣʴʪʘʪ. ʇʨʘʚʠʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʝʢʨʫʪʠʥʛ ʠ ʘʜʘʧ-
ʪʘʮʠʶ, ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʚʦʚʣʝʯʸʥʥʦʩʪʴ ʢʦʤʘʥʜʳ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʢʘʜʨʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʤʘʣʦʤ ʙʠʟʥʝʩʝ: 
ʫʚʝʣʠʯʝʥʠʝ ʛʠʙʢʦʩʪʠ ʢʦʤʧʘʥʠʠ; 
ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʧʦʜʙʦʨ ʠ ʘʜʘʧʪʘʮʠʶ (ʜʦ 30ï50 % ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ); 
ʧʦʚʳʰʝʥʠʝ ʚʦʚʣʝʯʸʥʥʦʩʪʠ ʠ ʫʜʝʨʞʘʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʟʘ ʩʯʸʪ ʧʦʥʷʪʥʳʭ ʢʘʨʴʝʨʥʳʭ ʪʨʘʝʢʪʦʨʠʡ; 
ʧʨʝʚʨʘʱʝʥʠʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ; 
ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ï ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʦʨʠʪʝʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ ʚ 2026 ʛʦʜʫ. 
ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ: 
ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʢʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʦʙʱʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʮʠʢʣ (ʝʞʝʢʚʘʨʪʘʣʴʥʳʡ ʠʣʠ ʝʞʝ-

ʛʦʜʥʳʡ ʧʝʨʝʩʤʦʪʨ); 
ʚʦʚʣʝʢʘʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠ ʚʩʝʭ ʢʣʶʯʝʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩ ï ʵʪʦ ʧʦʚʳʰʘʝʪ ʧʨʠʚʝʨʞʝʥ-

ʥʦʩʪʴ; 
ʥʘʯʘʪʴ ʩ ʤʘʣʦʛʦ: ʦʧʨʝʜʝʣʠʪʴ 3ï5 ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʨʦʣʝʡ, ʧʨʦʚʝʩʪʠ ʘʫʜʠʪ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʨʘʟ-

ʨʘʙʦʪʘʪʴ 2ï3 ʩʮʝʥʘʨʠʷ; 
ʨʘʟʚʠʚʘʪʴ ʢʫʣʴʪʫʨʫ ʦʙʫʯʝʥʠʷ ʠ ʘʜʘʧʪʠʚʥʦʩʪʠ: çʫʯʠʪʴ ʣʶʜʝʡ ʜʫʤʘʪʴ ʠ ʙʨʘʪʴ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè; 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ: ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʢʫʯʝʩʪʴ, ʫʜʦʚʣʝʪʚʦʨʸʥʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʶʥʠʪ-

ʵʢʦʥʦʤʠʢʫ; 
ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʳʡ ʰʪʘʪ ʩ ʛʠʙʢʠʤʠ ʬʦʨʤʘʤʠ ʟʘʥʷʪʦʩʪʠ (ʬʨʠʣʘʥʩ, ʧʨʦʝʢʪʥʘʷ ʨʘʙʦʪʘ); 
ʨʝʛʫʣʷʨʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʣʘʥ ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʠʪʝʨʘʪʠʚʥʳʤ. 
ɺʳʚʦʜʳ. ʂʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ï ʵʪʦ ʥʝ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʘʜʤʠ-

ʥʠʩʪʨʘʪʠʚʥʘʷ ʥʘʛʨʫʟʢʘ ʠ ʥʝ ʨʘʩʭʦʜ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʠʥʚʝʩʪʠʮʠʷ ʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ 
ʙʠʟʥʝʩʘ. ɺ ʤʘʣʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʛʜʝ ʣʶʜʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤ ʠ ʯʘʩʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʟʥʘʯʠʤʳʤ ʘʢʪʠ-
ʚʦʤ, ʛʨʘʤʦʪʥʦʝ ʢʘʜʨʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʱʘʪʴ ʚʳʟʦʚʳ VUCA-ʤʠʨʘ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 
ʨʦʩʪʘ. 

ʆʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʙʠʟʥʝʩ-ʮʝʣʷʤʠ ʠ ʯʝʣʦʚʝʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʧʦʚʳʰʘʝʪ ʛʠʙʢʦʩʪʴ, 
ʩʥʠʞʘʝʪ ʨʠʩʢʠ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʠʚʥʦʡ, ʤʦʪʠʚʠʨʦʚʘʥʥʦʡ ʢʦʤʘʥʜʳ. ɼʣʷ ʨʦʩʩʠʡʩʢʦʛʦ 
ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʢʘʜʨʦʚʦʛʦ ʜʝʬʠʮʠʪʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʚʥʝʜʨʝʥʠʝ 
ʩʠʩʪʝʤʥʦʛʦ ʢʘʜʨʦʚʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ ʚʳʞʠʚʘʥʠʷ ʠ ʜʦʣʛʦʩʨʦʯ-
ʥʦʛʦ ʫʩʧʝʭʘ. 
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ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʪʦʢʘ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʢʣʠʝʥʪʦʚ ʚ ʩʝʛʤʝʥʪʝ 
ʙʘʥʢʦʚʩʢʦʛʦ ʵʢʚʘʡʨʠʥʛʘ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ ʙʝʟʥʘʣʠʯʥʳʭ ʧʣʘʪʝʞʝʡ ʩʠ-
ʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʦʪʪʦʢʘ, ʚʳʜʝʣʝʥʳ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʮʝʥʦʚʳʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ, ʢʦʥ-
ʢʫʨʝʥʪʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ. ʇʨʦʚʝʜʝʥ ʢʨʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫ-
ʯʝʥʠʷ, ʚʳʷʚʣʝʥʳ ʠʭ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʧʝʮʠʬʠʢʝ ʵʢʚʘʡʨʠʥʛʦʚʦʛʦ ʙʠʟʥʝʩʘ, ʚʢʣʶʯʘʷ ʫʥʠ-
ʢʘʣʴʥʦʩʪʴ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ ʩʨʝʜʫ. ʆʙʦʩʥʦ-
ʚʘʥ ʚʳʙʦʨ ʛʠʙʨʠʜʥʦʛʦ rule-based ʧʦʜʭʦʜʘ, ʧʨʝʜʣʦʞʝʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠ-
ʩʪʝʤʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʨʝʜʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ 
ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʩ ʮʝʣʴʶ ʫʜʝʨʞʘʥʠʷ ʢʣʠʝʥʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʚʘʡʨʠʥʛ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʪʪʦʢʘ, churn prediction, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, rule-based 
ʩʠʩʪʝʤʘ, ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʜʘʥʥʳʝ, ʙʘʥʢʦʚʩʢʘʷ ʘʥʘʣʠʪʠʢʘ. 
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Abstract: The article is devoted to the problem of forecasting the outflow of corporate clients in the banking 
acquiring segment. Based on the analysis of the dynamics of the Russian cashless payments market, the key 
factors of outflow are systematized, four groups are identified: price, behavioral, competitive and communica-
tive. A critical review of existing machine learning methods has been conducted, and their limitations have 
been identified in relation to the specifics of the acquiring business, including the uniqueness of transactional 
data, interpretability requirements, and a dynamic environment. The choice of a hybrid rule-based approach is 
justified, and a conceptual three-level architecture of the forecasting system is proposed. The results of the 
work can be used by credit institutions to create predictive analytics systems in order to retain customers. 
Keywords: acquiring, outflow forecasting, churn prediction, factor analysis, rule-based system, transactional 
data, banking analytics. 

 
 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 191 

 

XXI International scientific conference | www.naukaip.ru 

ɻʛʞʝʞʦʡʞ 
ʕʢʚʘʡʨʠʥʛ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʧʣʘʪʝʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʌ, ʥʘ ʥʘʯʘʣʦ 2025 
ʛʦʜʘ ʦʙʱʝʝ ʯʠʩʣʦ ʚʳʧʫʱʝʥʥʳʭ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʧʨʝʚʳʩʠʣʦ 500 ʤʣʥ, ʘ ʪʝʨʤʠʥʘʣʴʥʘʷ ʩʝʪʴ ʥʘʩʯʠʪʳʚʘʝʪ 
ʙʦʣʝʝ 4 ʤʣʥ POS-ʪʝʨʤʠʥʘʣʦʚ, ʯʪʦ ʥʘ 5,2% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʛʦʜʦʤ. ɿʘ ʧʝʨʠʦʜ ʩ 
2021 ʧʦ 2025 ʛʦʜ ʩʦʚʦʢʫʧʥʳʡ ʦʙʦʨʦʪ ʨʳʥʢʘ ʵʢʚʘʡʨʠʥʛʘ ʫʚʝʣʠʯʠʣʩʷ ʥʘ 29% ð ʩ 0,88 ʜʦ 1,13 ʪʨʣʥ ʨʫʙ-
ʣʝʡ [1] (ʨʠʩ. 1.). ɼʘʥʥʳʡ ʨʦʩʪ ʦʙʫʩʣʦʚʣʝʥ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʙʝʟʥʘʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ, ʪʘʢ ʠ 
ʨʘʩʰʠʨʝʥʠʝʤ ʩʧʝʢʪʨʘ ʧʣʘʪʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ ʜʦ ʙʠʦʤʝʪʨʠʠ, NFC-
ʤʦʜʫʣʝʡ ʠ QR-ʢʦʜʦʚ. 

 

 
ʉʡʪ. 1. ɽʡʦʙʥʡʣʙ ʫʧʩʜʧʛʧʜʧ ʧʚʧʩʧʫʙ ʶʣʛʙʢʩʡʦʜʙ ʛ ʉʍ 

 
ɼʠʥʘʤʠʯʥʦʝ ʨʘʟʚʠʪʠʝ ʨʳʥʢʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʦʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʢʦʪʦʨʘʷ ʚʝʜʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʥʘ ʮʝʥʦʚʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʣʦʩʢʦʩʪʠ. ɼʣʷ ʙʘʥʢʘ-ɻ ʢʚʘʡʝʨʘ ʧʦʪʝʨʷ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ ʚʣʝ-
ʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʫʶ ʠ ʙʝʟʚʦʟʚʨʘʪʥʫʶ ʧʦʪʝʨʶ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʜʦʭʦʜʘ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 
ʦʧʝʨʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʧʦʚʪʦʨʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʤʝʱʝʥʠʷ ʢʦʤʠʩʩʠʦʥʥʦʛʦ 
ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʙʘʥʢʫ-ɻ ʤʠʪʝʥʪʫ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʪʨʘʜʠʮʠʦʥʥʳʡ ʨʝʘʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʢ ʢʦʥʪʨʦʣʶ ʦʪʪʦ-
ʢʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʤʝʥʝʜʞʝʨʦʚ, ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤ ʚ ʩʠʣʫ 
ʩʫʙʲʝʢʪʠʚʥʦʩʪʠ, ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ ʦʪʩʫʪʩʪʚʠʷ ʫʧʨʝ-
ʞʜʘʶʱʠʭ ʜʝʡʩʪʚʠʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʦʟʥʠʢʘʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠ-
ʢʠ, ʩʧʦʩʦʙʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʢʣʠʝʥʪʦʚ ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʫʭʦʜʘ. ʎʝʣʴ 
ʜʘʥʥʦʡ ʩʪʘʪʴʠ ð ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʦʪʪʦʢʘ ʢʣʠʝʥʪʦʚ ʚ ʩʬʝʨʝ ʵʢʚʘʡʨʠʥʛʘ ʠ ʦʙʦʩʥʦ-
ʚʘʪʴ ʧʦʜʭʦʜ ʢ ʠʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʩ ʫʯʝʪʦʤ ʦʪʨʘʩʣʝʚʦʡ ʩʧʝʮʠʬʠʢʠ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘ-
ʪʠʪʴ ʙʘʥʢʦʚʩʢʠʝ ʨʘʩʭʦʜʳ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʢʣʠʝʥʪʩʢʠʤ ʧʦʨʪʬʝʣʝʤ. 

ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʭʙʣʫʧʩʧʛ ʧʫʫʧʣʙ ʣʤʡʞʦʫʧʛ ʛ ʶʣʛʙʢʩʡʦʜʞ 
ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʢʣʠʝʥʪʩʢʦʛʦ ʧʦʨʪʬʝʣʷ ʙʘʥʢʘ-ɻ ʢʚʘʡʝʨʘ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʣʦ-

ʷʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʢʣʠʝʥʪʦʚ, ʧʝʨʝʰʝʜʰʠʭ ʚ ʜʨʫʛʠʝ ʙʘʥʢʠ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʫʩʪʦʡʯʠʚʳʝ 
ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʩʪʦʨʞʝʥʠʶ ʜʦʛʦʚʦʨʘ. 

1. ʎʝʥʦʚʳʝ ʬʘʢʪʦʨʳ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʜʣʦʞʝʥʠʷ ʙʘʥʢʦʚ-ʢʦʥʢʫʨʝʥʪʦʚ ʩʦ ʩʧʝ-
ʮʠʘʣʴʥʳʤʠ ʪʘʨʠʬʘʤʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʠʥʜʫʩʪʨʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 
ʘʢʮʠʠ çʪʝʩʪ-ʜʨʘʡʚè, ʧʨʝʜʣʘʛʘʶʱʠʝ çʙʝʩʧʣʘʪʥʳʡè ʵʢʚʘʡʨʠʥʛ ʥʘ ʩʨʦʢ ʦʪ 1 ʜʦ 3 ʤʝʩʷʮʝʚ ʧʨʠ ʥʝʧʨʝʚʳ-
ʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʙʦʨʦʪʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʢʦʥʢʫʨʝʥʪʥʳʡ ʜʝʤ-
ʧʠʥʛ ʪʘʨʠʬʦʚ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ (ʥʘʧʨʠʤʝʨ, ʦʙʱʝʧʠʪ, ʨʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ) ʧʨʠʚʦʜʠʪ ʢ ʚʩʧʣʝʩʢʫ 
ʦʪʪʦʢʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʨʳʥʦʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ. 



192 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

2. ʇʦʚʝʜʝʥʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʗʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʤʘʨʢʝʨʘʤʠ ʩʢʨʳʪʦʛʦ ʥʘʤʝ-
ʨʝʥʠʷ ʢʣʠʝʥʪʘ. ʂʣʶʯʝʚʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʩʣʫʞʠʪ ʜʠʥʘʤʠʢʘ ʦʙʦʨʦʪʘ ð ʩʥʠʞʝʥʠʝ ʤʝʩʷʯʥʦʛʦ ʦʙʦʨʦʪʘ 
(MoM-ʪʨʝʥʜ) ʙʦʣʝʝ ʯʝʤ ʥʘ 25% ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʠʝʥʪ ʥʘʯʘʣ ʧʝʨʝʚʦʜʠʪʴ ʯʘʩʪʴ ʪʨʘʬʠʢʘ ʥʘ 
ʪʝʨʤʠʥʘʣ ʙʘʥʢʘ-ʢʦʥʢʫʨʝʥʪʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʠʛʥʘʣʦʤ ʚʳʩʪʫʧʘʝʪ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʪʨʘʥʟʘʢʮʠʦʥʥʦʡ 
ʘʢʪʠʚʥʦʩʪʠ ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʩʨʦʢʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ (ʙʦʣʝʝ 12 ʤʝʩʷʮʝʚ), ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʪʝʨʶ 
ʠʥʪʝʨʝʩʘ ʠʣʠ ʧʝʨʝʭʦʜ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʧʣʘʪʝʞʥʳʝ ʨʝʰʝʥʠʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠʡ ʨʘʟ-
ʨʳʚ ʜʦʛʦʚʦʨʘ ʯʘʩʪʦ ʬʠʢʩʠʨʫʝʪʩʷ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ, ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʧʠʨʘʪʴʩʷ ʥʘ ʢʦʩʚʝʥʥʳʝ 
ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʤʘʨʢʝʨʳ. 

3. ʂʦʥʢʫʨʝʥʪʥʳʝ ʬʘʢʪʦʨʳ. ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʦʙʦʨʦʪʘ ʢʣʠʝʥʪʘ ʧʦ ʵʤʠʪʝʥʪʘʤ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʙʘʥʢʦʚ-ʢʦʥʢʫʨʝʥʪʦʚ ʚʦʟʥʠʢʘʝʪ ʚ ʦʪʥʦʰʝʥʠʠ ʢʣʠʝʥʪʦʚ, 
ʚ ʦʙʦʨʦʪʝ ʢʦʪʦʨʳʭ ʫʞʝ ʧʨʝʚʘʣʠʨʫʶʪ ʠʭ ʩʦʙʩʪʚʝʥʥʳʝ ʢʘʨʪʳ. ɼʦʣʷ ʢʘʨʪ ʙʘʥʢʦʚ-ʢʦʥʢʫʨʝʥʪʦʚ ʚ ʦʙʱʝʤ 
ʦʙʦʨʦʪʝ ʢʣʠʝʥʪʘ, ʧʨʝʚʳʰʘʶʱʘʷ 40%, ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʦʨʦʛʦʤ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʢʣʠʝʥʪʳ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪ ʥʘʠʚʳʩʰʫʶ ʤʘʨʞʠʥʘʣʴʥʫʶ ʜʦʭʦʜʥʦʩʪʴ ʜʣʷ ʥʦʚʦʛʦ ʵʢʚʘʡʝʨʘ. ɼʘʥʥʳʡ ʬʘʢʪʦʨ ʦʙʲʷʩʥʷʝʪʩʷ 
ʩʪʨʫʢʪʫʨʦʡ ʤʝʞʙʘʥʢʦʚʩʢʦʛʦ ʢʦʤʠʩʩʠʦʥʥʦʛʦ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ, ʛʜʝ ʜʦʭʦʜʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʦ ʢʘʨʪʘʤ ʩʦʙ-
ʩʪʚʝʥʥʦʛʦ ʙʘʥʢʘ-ɻ ʤʠʪʝʥʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ. 

4. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ. ʀʟʤʝʥʝʥʠʝ ʧʘʪʪʝʨʥʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʘ ʩ ʙʘʥʢʦʤ ʪʘʢʞʝ 
ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ. ʂʣʠʝʥʪʳ, ʩʢʣʦʥʥʳʝ ʢ ʫʭʦʜʫ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʚʝʣʠʯʝʥʠʝ ʩʨʦʢʦʚ 
ʧʦʛʘʰʝʥʠʷ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʧʝʨʝʜ ʙʘʥʢʦʤ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʚʠʩʥʳʭ ʦʙʨʘʱʝ-
ʥʠʡ ʠ ʦʪʚʝʪʦʚ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʥʝʜʞʝʨʦʚ. ʅʘʣʠʯʠʝ ʧʨʦʩʨʦʯʝʥʥʦʡ ʜʝʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣ-
ʞʝʥʥʦʩʪʠ ʙʦʣʝʝ 90 ʜʥʝʡ ʠ ʦʪʩʫʪʩʪʚʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ CRM-ʩʠʩʪʝʤʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴ-
ʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʧʨʠʟʥʘʢʠ, ʧʦʚʳʰʘʶʱʠʝ ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ. 

ʇʚʠʧʩ ʪʬʲʞʪʫʛʬʷʲʡʮ ʨʧʝʮʧʝʧʛ ʣ ʨʩʧʜʦʧʠʡʩʧʛʙʦʡʷ ʧʫʫʧʣʙ 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʝ ʠ ʧʨʘʢʪʠʢʝ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʪʦʢʘ (churn prediction) 

ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʣʦʛʠʩʪʠ-
ʯʝʩʢʘʷ ʨʝʛʨʝʩʩʠʷ, ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʠ ʘʥʩʘʤʙʣʝʚʳʝ ʤʝʪʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʩʣʫʯʘʡʥʳʡ ʣʝʩ, ʛʨʘʜʠʝʥʪʥʳʡ 
ʙʫʩʪʠʥʛ ʠ CatBoost [2 ʩ. 313, 3 ʩ. 211]. ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʧʨʠ ʥʘʣʠʯʠʠ 
ʙʦʣʴʰʠʭ ʨʘʟʤʝʯʝʥʥʳʭ ʚʳʙʦʨʦʢ ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʝ ʠ 
ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. 

ʆʜʥʘʢʦ ʧʨʷʤʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʩʬʝʨʝ ʵʢʚʘʡʨʠʥʛʘ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʧʨʠʥʮʠ-
ʧʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʩʧʝʮʠʬʠʢʦʡ ʙʠʟʥʝʩʘ (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʊʩʙʛʦʡʫʞʤʵʦʴʢ ʙʦʙʤʡʠ ʨʩʡʥʞʦʡʥʧʪʫʡ ʨʧʝʮʧʝʧʛ ʣ ʨʩʧʜʦʧʠʡʩʧʛʙʦʡʷ ʧʫʫʧʣʙ ʛ ʶʣʛʙʢʩʡʦʜʞ 

ʂʨʠʪʝʨʠʡ ML-ʤʦʜʝʣʠ 
Rule-based 
 ʩʠʩʪʝʤʳ 

ʇʨʝʜʣʘʛʘʝʤʳʡ  
ʛʠʙʨʠʜʥʳʡ ʧʦʜʭʦʜ 

ʀʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʉʨʝʜʥʷʷ  ɺʳʩʦʢʘʷ ɺʳʩʦʢʘʷ 

ʋʯʝʪ ʜʠʥʘʤʠʢʠ ʪʨʘʥʟʘʢʮʠʡ ʏʘʩʪʠʯʥʦ ʅʝʪ ɼʘ (MoM ʪʨʝʥʜʳ) 

ʋʯʝʪ ʩʧʝʮʠʬʠʢʠ ʠʥʜʫʩʪʨʠʠ ʅʝʪ ʊʨʝʙʫʝʪ ʥʘʩʪʨʦʡ-
ʢʠ 

ɼʘ (ʩʧʨʘʚʦʯʥʠʢ ʜʣʷ MCC) 

ɸʜʘʧʪʘʮʠʷ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦ-
ʨʘʤ 

ʇʝʨʝʦʙʫʯʝʥʠʝ ʈʫʯʥʦʝ ʦʙʥʦʚʣʝ-
ʥʠʝ 

ʇʘʨʩʝʨ + ʨʫʯʥʘʷ ʚʳʙʦʨʢʘ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥʥʳʤ ɹʦʣʴʰʘʷ ʨʘʟʤʝʯʝʥʥʘʷ 
ʚʳʙʦʨʢʘ 

ʕʢʩʧʝʨʪʥʳʝ ʟʥʘ-
ʥʠʷ 

ʄʠʥʠʤʘʣʴʥʳʝ 

ʇʨʠʤʝʥʠʤʦʩʪʴ ʢ ʵʢʚʘʡʨʠʥʛʫ ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

 
ʇʨʝʞʜʝ ʚʩʝʛʦ, ʪʠʧ ʢʣʠʝʥʪʘ ʚ ʵʢʚʘʡʨʠʥʛʝ ð ʵʪʦ ʶʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ, ʯʴʷ ʮʝʣʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʢ-

ʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʩ ʠʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠ 
ʧʦʚʝʜʝʥʯʝʩʢʠʤʠ ʧʦʨʪʨʝʪʘʤʠ [4, ʩ. 230]. ʇʨʝʜʠʢʪʠʚʥʳʝ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʝʤʦʛʨʘʬʠʠ, ʟʜʝʩʴ ʥʝ-
ʧʨʠʤʝʥʠʤʳ. 
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ɺʦ-ʚʪʦʨʳʭ, ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ. ʉʪʘʥʜʘʨʪʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, ʥʘʧʨʠʤʝʨ, 
çscikit-learnè ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʨʘʙʦʪʫ ʩ ʪʘʙʣʠʯʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʷʜʨʦʤ ʵʢʚʘʡʨʠʥʛʦʚʦʛʦ 
ʙʠʟʥʝʩʘ ʷʚʣʷʶʪʩʷ ʪʨʘʥʟʘʢʮʠʦʥʥʳʝ ʘʛʨʝʛʘʪʳ (MCC-ʢʦʜʳ, ʦʙʦʨʦʪʳ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ BIN-ʙʘʥʢʘʤ ʢʘʨʪ). 
ɻʝʥʝʨʘʮʠʷ ʧʨʠʟʥʘʢʦʚ ʠʟ ʪʘʢʠʭ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʡ ʵʢʩʧʝʨʪʠʟʳ ʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʪʠʧʦʚʳʤʠ ʧʘʡ-
ʧʣʘʡʥʘʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʠ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʢʨʠʪʠʯʝʩʢʠ ʚʳʩʦʢʠ. ʄʝʥʝ-
ʜʞʝʨʫ ʧʦ ʨʘʙʦʪʝ ʩ ʢʣʠʝʥʪʘʤʠ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ: ʟʚʦʥʦʢ, ʚʠʟʠʪ, ʧʦʜʛʦʪʦʚʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʜʣʦ-
ʞʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʘʢʪ ʨʠʩʢʘ, ʥʦ ʠ ʝʛʦ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʯʠʥʳ. ʉʣʦʞʥʳʝ ʘʥʩʘʤʙʣʠ, 
ʜʘʚʘʷ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʥʠʟʢʫʶ ʦʙʲʷʩʥʠʤʦʩʪʴ, ʯʪʦ ʥʝʧʨʠʝʤʣʝʤʦ ʜʣʷ ʨʠʩʢ-ʤʝʥʝʜʞʝʨʦʚ 
ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʧʝʨʚʦʡ ʣʠʥʠʠ. 

ʅʘʢʦʥʝʮ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʨʝʜʘ ʵʢʚʘʡʨʠʥʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʯʘʩʪʳʤ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ (ʩʪʘʚʢʠ, 
ʩʧʦʩʦʙʳ ʦʧʣʘʪʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʥʜʳ). ML-ʤʦʜʝʣʴ, ʦʙʫʯʝʥʥʘʷ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʙʳʩʪʨʦ 
ʫʩʪʘʨʝʚʘʝʪ, ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʜʨʝʡʬʦʤ, ʠ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʦʙʫʯʝʥʠʷ, ʯʪʦ ʨʝʩʫʨ-
ʩʦʟʘʪʨʘʪʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʬʠʢʘ ʪʨʘʥʟʘʢʮʠʦʥʥʦʛʦ ʙʠʟʥʝʩʘ ʩʚʷʟʘʥʘ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʰʫʤʘʤʠ ʚ ʜʘʥ-
ʥʳʭ: ʨʘʟʦʚʳʝ ʚʩʧʣʝʩʢʠ, ʚʦʟʚʨʘʪʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ ʟʘʪʨʫʜʥʷʶʪ ʦʙʫʯʝʥʠʝ ʩʪʘʙʠʣʴʥʳʭ ʤʦʜʝʣʝʡ. 

ʇʚʧʪʦʧʛʙʦʡʞ ʛʴʚʧʩʙ rule-based ʨʧʝʮʧʝʙ 
ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ML-ʤʦʜʝʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ rule-based ʧʦʜʭʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʪʦʢʘ ʚ ʵʢ-
ʚʘʡʨʠʥʛʝ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ. ɺ ʧʦʣʴʟʫ ʜʘʥʥʦʛʦ ʚʳʙʦʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʘʨʛʫʤʝʥʪʳ: 

¶ ʇʦʣʥʘʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ. ʉʠʩʪʝʤʘ ʧʨʘʚʠʣ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʧʨʦʩʣʝʜʠʪʴ ʣʦʛʠʢʫ ʧʨʠʩʚʦʝ-
ʥʠʷ ʩʢʦʨʘ ʢʘʞʜʦʤʫ ʢʣʠʝʥʪʫ (ʧʘʜʝʥʠʝ ʦʙʦʨʦʪʘ ð X%, ʜʦʣʷ ʢʦʥʢʫʨʝʥʪʦʚ ð Y%, ʥʘʣʠʯʠʝ ʜʝʙʠʪʦʨʩʢʦʡ 
ʟʘʜʦʣʞʝʥʥʦʩʪʠ). ʕʪʦ ʜʘʝʪ ʤʝʥʝʜʞʝʨʫ ʛʦʪʦʚʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʜʣʷ ʨʘʟʛʦʚʦʨʘ ʩ ʢʣʠʝʥʪʦʤ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʦ-
ʯʝʯʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʜʝʨʞʘʥʠʷ. 

¶ ɹʳʩʪʨʦʝ ʚʥʝʜʨʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ML, ʪʨʝʙʫʶʱʝʛʦ ʩʙʦʨʘ ʠ ʨʘʟʤʝʪʢʠ ʙʦʣʴʰʦʡ ʚʳʙʦʨʢʠ 
ʫʰʝʜʰʠʭ ʢʣʠʝʥʪʦʚ, rule-based ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʫʱʝʥʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ ʠ ʫʪʚʝʨ-
ʞʜʝʥʥʳʭ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʯʘʪʴ ʧʨʠʥʦ-
ʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ, ʙʝʟ ʜʣʠʪʝʣʴʥʦʡ ʬʘʟʳ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ. 

¶ ɻʠʙʢʦʩʪʴ ʠ ʘʜʘʧʪʠʨʫʝʤʦʩʪʴ. ʀʟʤʝʥʝʥʠʝ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ (ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʪʘʨʠʬʘ ʫ ʢʦʥʢʫʨʝʥʪʘ) ʪʨʝʙʫʝʪ ʣʠʰʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʩʘ ʠʣʠ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʥʘʙʦʨʝ ʧʨʘʚʠʣ, ʘ ʥʝ 
ʧʦʣʥʦʛʦ ʧʝʨʝʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ. ʕʪʦ ʜʝʣʘʝʪ ʩʠʩʪʝʤʫ ʫʩʪʦʡʯʠʚʦʡ ʢ ʢʦʣʝʙʘʥʠʷʤ ʨʳʥʢʘ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘ-
ʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʥʦʚʳʝ ʫʛʨʦʟʳ. 

¶ ʌʦʨʤʠʨʦʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʙʫʜʫʱʝʛʦ ML. Rule-based ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚ ʢʘʯʝʩʪʚʝ 
ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʩʥʦʚʳ. ʅʘʢʦʧʣʝʥʥʘʷ ʙʘʟʘ ʩʢʦʨʠʥʛʦʚ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʠʩʭʦʜʦʚ: çʫʰʝʣ / ʦʩʪʘʣʩʷè, ʩʦ 
ʚʨʝʤʝʥʝʤ ʩʬʦʨʤʠʨʫʝʪ ʨʘʟʤʝʯʝʥʥʳʡ ʜʘʪʘʩʝʪ, ʢʦʪʦʨʳʡ ʚ ʙʫʜʫʱʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ 
ʙʦʣʝʝ ʩʣʦʞʥʳʭ ML-ʤʦʜʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʪʝʤ ʩʘʤʳʤ ʵʚʦʣʶʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ. 

¶ ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʦʜʜʝʨʞʢʘ ʩʠʩʪʝʤʳ ʧʨʘʚʠʣ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠ-
ʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ Data-Science ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘ-
ʧʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʯʝʪʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʦʙʦʩʥʦʚʘʥʠʠ ʧʨʦʝʢʪʘ. ʕʢʦʥʦʤʠʷ ʦʪ 
ʩʥʠʞʝʥʠʷ ʫʧʫʱʝʥʥʦʡ ʚʳʛʦʜʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ. 

ʀʙʣʤʷʰʞʦʡʞ 
ɺ ʩʪʘʪʴʝ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʦʪʪʦʢʘ ʢʣʠʝʥʪʦʚ ʵʢʚʘʡʨʠʥʛʘ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ 

ʮʝʥʦʚʳʝ, ʧʦʚʝʜʝʥʯʝʩʢʠʝ, ʢʦʥʢʫʨʝʥʪʥʳʝ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʛʨʫʧʧʳ. ʇʨʦʚʝʜʝʥʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘ-
ʣʠʟ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʤʝʶʪ ʩʫʱʝ-
ʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʪʨʘʥʟʘʢʮʠʦʥʥʳʤʠ ʜʘʥʥʳʤʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯ-
ʥʦʛʦ ʨʳʥʢʘ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʩʪʴ ʠ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʜʘʥ-
ʥʳʤ. 

ʆʙʦʩʥʦʚʘʥʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ rule-based ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʧʦʣʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʣʦʛʠʢʠ, ʙʳʩʪʨʦʝ ʚʥʝʜʨʝʥʠʝ, ʛʠʙʢʦʩʪʴ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ 
ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʥʝʜʨʝʥʠʷ ML-ʘʣʛʦʨʠʪʤʦʚ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʚʢʣʶʯʘʝʪ ʩʣʦʠ 
ʜʘʥʥʳʭ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʝʝ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʨʠʤʝʥʠʤʦʩʪʴ. 
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ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʳ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʤʦʜʫʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 
ʧʘʨʩʠʥʛʘ ʚʥʝʰʥʠʭ ʜʘʥʥʳʭ ʦ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʷʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʜʦʧʦʣʥʠʪʴ ʩʠʩʪʝʤʫ ʨʳʥʦʯʥʳʤ 
ʢʦʥʪʝʢʩʪʦʤ, ʘ ʪʘʢʞʝ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʘʥʩʘʤʙʣʝʚʳʭ ʤʦ-
ʜʝʣʝʡ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʦʚ. 
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ǟǬǟǪǧǦ ǧǰǱǭǯǧǧ ǮǭǾǡǪǤǬǧǾ ǰǧǰǱǤǫ 
ǡǬǲǱǯǤǬǬǤǢǭ ǳǧǬǟǬǰǭǡǭǢǭ ǩǭǬǱǯǭǪǾ Ǭǟ 
ǮǯǤǣǮǯǧǾǱǧǾǴ ǡ ǯǭǰǰǧǨǰǩǭǨ ǮǯǟǩǱǧǩǤ 

ǮȍȎȍȁ ǣȋȇȑȏȇȈ ǟȊȄȉȐȄȄȁȇȖ 
ʘʩʧʠʨʘʥʪ 

ɸʅʆ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʥʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʬʠʥʘʥʩʦʚʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʥʠʢʣʘ ʚ ʈʦʩʩʠʠ ʚ 90-ʭ ʛʦʜʘʭ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠ-
ʢʝ ʠ ʧʝʨʝʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʯʘʩʪʥʳʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤ. ɺʤʝʩʪʝ ʩ ʧʝʨʝʭʦʜʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʯʘʩʪʥʳʤ ʚʣʘ-
ʜʝʣʴʮʘʤ ʠʤ ʞʝ ʧʝʨʝʰʣʘ ʠ ʘʛʝʥʪʩʢʘʷ ʧʨʦʙʣʝʤʘ ï ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʤʝʥʝʜʞʝʨʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ 
ʚʣʘʜʝʣʴʮʝʤ, ʢʦʪʦʨʘʷ ʨʘʥʴʰʝ ʣʝʞʘʣʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʬʫʥʢʮʠʦʥʠ-
ʨʦʚʘʥʠʷ ʯʘʩʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʬʝʨʝ ʫʯʝʪʘ ʠ 
ʬʠʥʘʥʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʬʠʥʘʥʩʦʚ ʩʪʘʣʦ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫ-
ʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ, ʥʦ ʠ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ ʪʨʝʙʦʚʘʣ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚʩʝ ʝʱʝ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʢʘʢ ʜʣʷ ʤʝʥʝʜʞ-
ʤʝʥʪʘ, ʪʘʢ ʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʬʠʨʤʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʦʥʠʤʘʥʠʝ ʧʦʷʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ 
ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʪʝʤʦʡ ʜʣʷ ʠʟʫʯʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ, ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ, ʘʫʜʠʪ, ʘʛʝʥʪʩʢʘʷ 
ʧʨʦʙʣʝʤʘ, ʬʠʥʘʥʩʦʚʳʡ ʫʯʝʪ. 
 
ANALYSIS OF THE HISTORY OF THE EMERGENCE OF INTERNAL FINANCIAL CONTROL SYSTEMS AT 

ENTERPRISES IN RUSSIAN PRACTICE 
 

Popov Dmitry Alekseevich 
 
Abstract: The need to develop an independent system for monitoring the financial and economic operations 
of enterprises arose in Russia in the 1990s following the transition to a market economy and the transfer of 
enterprises to private ownership. With the transfer of enterprises to private ownership came the agency prob-
lemðthe conflict between the organization's manager and its owner, which had previously been the responsi-
bility of the state. At the same time, significant violations and abuses in accounting and finance arose even in 
the early stages of private enterprise operation. Thus, developing an internal financial control system became 
not only a pressing issue but also one that required a prompt solution. At the same time, the functioning of an 
internal financial control system remains a pressing issue for both management and owners. Therefore, un-
derstanding the emergence and development of such systems is a relevant topic for study. 
Key words: internal financial control system, internal control, audit, agency problem, financial accounting. 

 
ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʞʠʟʥʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʥʠʢʣʘ ʚ ʈʦʩʩʠʠ ʚ 90-ʭ ʛʦʜʘʭ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʧʝʨʝʭʦʜʘ 
ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʯʘʩʪʥʳʤ ʩʦʙʩʪʚʝʥʥʠʢʘʤ. ɺʤʝʩʪʝ ʩ ʧʝʨʝʭʦʜʦʤ ʧʨʝʜʧʨʠʷʪʠʡ ʯʘʩʪʥʳʤ ʚʣʘʜʝʣʴʮʘʤ ʠʤ ʞʝ 
ʧʝʨʝʰʣʘ ʠ ʘʛʝʥʪʩʢʘʷ ʧʨʦʙʣʝʤʘ ï ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʤʝʥʝʜʞʝʨʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʝʝ ʚʣʘʜʝʣʴʮʝʤ, ʢʦ-
ʪʦʨʘʷ ʨʘʥʴʰʝ ʣʝʞʘʣʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝ. ɺʤʝʩʪʝ ʩ ʵʪʠʤ ʫʞʝ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʘʩʪʥʳʭ 
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ʧʨʝʜʧʨʠʷʪʠʡ ʚʦʟʥʠʢʣʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʠ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʩʬʝʨʝ ʫʯʝʪʘ ʠ ʬʠʥʘʥʩʦʚ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʬʠʥʘʥʩʦʚ ʩʪʘʣʦ ʥʝ ʪʦʣʴʢʦ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ, 
ʥʦ ʠ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ ʪʨʝʙʦʚʘʣ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ.  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʷʜʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʝʜ-
ʧʨʠʷʪʠʡ ʨʝʚʠʟʠʦʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʢʦʥʪʨʦʣʷ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʦʜʦʣʞʘʣʘ ʧʨʝʦʙʣʘʜʘʪʴ ʚ ʨʦʩʩʠʡʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ, ʧʨʠ ʵʪʦʤ ʥʝ ʷʚʣʷʷʩʴ ʵʬʬʝʢʪʠʚʥʦʡ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʤʥʦʛʠʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʪʘʣʘ ʩʚʷʟʴ ʣʶʙʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʦʨʛʘʥʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 
ʨʫʢʦʚʦʜʩʪʚʦʤ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʣʦ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʝʨʚʳʝ ʰʘʛʠ ʢ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤʫ ʟʘʢʨʝʧʣʝʥʠʶ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ 
ʢʦʥʪʨʦʣʷ ʚʦʟʥʠʢʣʠ ʩ ʧʨʠʥʷʪʠʝʤ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚʘʭè[1] ʚ 1995 ʛʦʜʫ. ɺ 
12 ʛʣʘʚʝ ʟʘʢʦʥʘ ʙʳʣʘ ʫʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʨʝʚʠʟʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʜʣʷ ʥʝʧʫʙʣʠʯʥʳʭ ʦʙ-
ʱʝʩʪʚ ʠ ʧʫʙʣʠʯʥʳʭ, ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʫʩʪʘʚʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʢʦʥ ʥʝ ʦʙʷʟʳʚʘʣ ʟʥʘ-
ʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʢʨʫʧʥʳʭ ʦʙʱʝʩʪʚ ʚʚʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʨʳ ʢʦʥʪʨʦʣʷ ʟʘ ʩʚʦʝʡ ʬʠʥʘʥʩʦʚʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʝʧʝʥʠ, ʥʦ ʧʨʦʧʠʩʳʚʘʣ ʚʦʟʤʦʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʛ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʩ ʵʪʦʡ 
ʮʝʣʴʶ. 

ʈʝʚʠʟʠʦʥʥʘʷ ʢʦʤʠʩʩʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʳʤ ʦʨʛʘʥʦʤ, ʚ ʟʘʜʘʯʠ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʝʞʝʛʦʜʥʘʷ ʧʨʦ-
ʚʝʨʢʘ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ɿʘʢʦʥ ʫʩʪʘʥʘʚʣʠʚʘʣ ʨʷʜ ʧʦʣʥʦʤʦʯʠʡ ʨʝʚʠʟʠ-
ʦʥʥʦʡ ʢʦʤʠʩʩʠʠ, ʘ ʪʘʢʞʝ ʜʘʚʘʣ ʝʡ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʠʮʠʠʨʦʚʘʪʴ ʛʦʣʦʩʦʚʘʥʠʝ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʧʦ ʦʧʨʝ-
ʜʝʣʝʥʥʳʤ ʚʦʧʨʦʩʘʤ. ʉ ʮʝʣʴʶ ʨʝʰʝʥʠʷ ʘʛʝʥʪʩʢʦʡ ʧʨʦʙʣʝʤʳ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʥʝʟʘʚʠʩʠ-
ʤʦʩʪʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʨʛʘʥʘ ʟʘʢʦʥ ʪʘʢʞʝ ʫʩʪʘʥʘʚʣʠʚʘʣ ʪʨʝʙʦʚʘʥʠʷ ʢ ʯʣʝʥʘʤ ʨʝʚʠʟʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ï ʥʝ 
ʷʚʣʷʪʴʩʷ ʢʘʢ ʯʣʝʥʘʤʠ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ, ʪʘʢ ʠ ʠʥʳʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʦʙʱʝʩʪʚʘ. 
ʊʘʢʞʝ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʟʘʧʨʝʪ ʥʘ ʛʦʣʦʩʦʚʘʥʠʝ ʧʦ ʘʢʮʠʷʤ, ʧʨʠʥʘʜʣʝʞʘʱʠʤ ʯʣʝʥʘʤ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ 
ʩʦʚʝʪʘ ʦʙʱʝʩʪʚʘ ʧʨʠ ʠʟʙʨʘʥʠʠ ʯʣʝʥʦʚ ʨʝʚʠʟʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʨʘʥʥʠʭ ʵʪʘʧʦʚ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʤʝʨ ʧʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʙʣʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ, ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʠ ʠʩ-
ʧʦʣʥʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʙʳʣʘ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʨʠʥʷʪʦ ʚʦ ʚʥʠʤʘʥʠʝ. 

ʉ ʢʦʥʮʘ 90-ʭ ʤʦʞʥʦ ʚʝʩʪʠ ʦʪʩʯʝʪ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʨʦʣʶ ʥʘ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ. ʉʠʩʪʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʢʦʤʙʠʥʘʮʠʠ ʧʦʜ-
ʭʦʜʦʚ, ʛʜʝ ʢʘʞʜʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʯʘʩʪʴ ʮʝʧʦʯʢʠ ʙʠʟʥʝʩ-
ʧʨʦʮʝʩʩʦʚ, ʘ ʦʨʛʘʥʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʩʝʪʴʶ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʪʨʦʣʷ ʥʘ ʢʨʫʧʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʪʘʣ ʢʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ. ʂʦ-
ʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ ʬʦʨʤʠʨʫʝʪʩʷ ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʢʦʥʪʫʨʝ ʩʠʩʪʝʤʳ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʦʪʚʝʯʘʶʪ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʚʝʪʫ ʜʠʨʝʢʪʦʨʦʚ ʠ ʩʦʩʪʦʷʪ ʠʟ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚ ʦʙʣʘʩʪʠ ʬʠʥʘʥʩʦʚ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʤʠʪʝʪʳ ʧʦ ʘʫʜʠʪʫ ʥʘʯʘʣʠ ʩʦʟʜʘʚʘʪʴ ʚ ʪʝʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʨʳʥʢʫ ï ʯʝʨʝʟ ʧʘʨʪʥʝʨʦʚ ʠʣʠ ʩʦʙʩʪʚʝʥʥʠʢʦʚ. ʉ 2000 
ʛʦʜʘ ʥʘʯʘʣ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʀʥʩʪʠʪʫʪ ɺʥʫʪʨʝʥʥʠʭ ɸʫʜʠʪʦʨʦʚ ʚ ʈʦʩʩʠʠ. ʉ ʧʦʤʦʱʴʶ ʠʥʩʪʠʪʫʪʘ ʙʳʣʠ 
ʨʘʟʨʘʙʦʪʘʥʳ ʢʣʶʯʝʚʳʝ ʤʝʪʦʜʠʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʘ ʪʘʢʞʝ ʨʷʜ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ 
ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʢʞʝ ʠʥʩʪʠʪʫʪ ʧʦʤʦʛʘʣ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ ʧʦʠʩʢʝ ʢʦʤ-
ʧʝʪʝʥʪʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʠʥʘʥʩʦʚʳʤ ʢʦʥʪʨʦʣʝʤ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɽʱʝ ʦʜʥʠʤ ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷ-
ʝʪʩʷ ʩʣʫʞʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʢʦʪʦʨʘʷ ʩʪʘʣʘ ʚʚʦʜʠʪʩʷ ʚ ʧʨʘʢʪʠʢʫ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʪʦ ʞʝ 
ʚʨʝʤʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʦʝ ʩʭʦʜʩʪʚʦ ʥʘʠʤʝʥʦʚʘʥʠʷʭ ʩʣʫʞʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʦʪʣʠʯʥʦ ʦʪ ʢʦʤʠ-
ʪʝʪʘ ʧʦ ʘʫʜʠʪʫ. ʉʣʫʞʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʪʜʝʣ ʠʣʠ ʜʝʧʘʨʪʘʤʝʥʪ, ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʦ-
ʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ ʥʝ ʚʢʣʶʯʘʝʪ ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʦʚ ʠ ʩʦʚʝʪʫ ʜʠʨʝʢʪʦʨʦʚ ʠʣʠ ʢʦ-
ʤʠʪʝʪʫ ʧʦ ʘʫʜʠʪʫ. ʊʘʢʘʷ ʩʣʫʞʙʘ ʚʳʧʦʣʥʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ ʟʘ ʫʯʝʪʦʤ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʪʦ 
ʚʨʝʤʷ ʢʘʢ ʢʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ ʚʳʧʦʣʥʷʝʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦ-ʩʦʚʝʱʘʪʝʣʴʥʫʶ 
ʬʫʥʢʮʠʶ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʵʬʬʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʩʦʚʝʪ ʜʠʨʝʢʪʦʨʦʚ ʟʘ ʬʠʥʘʥʩʦʚʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ ʦʙʱʝʩʪʚʘ. ʈʝʰʝʥʠʷ ʢʦʤʠʪʝʪʘ ʢʘʢ ʧʨʘʚʠʣʦ ʥʦʩʷʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ ʢʣʶʯʝʚʳʝ ʨʘʟʣʠʯʠʷ ʢʦʤʠʪʝʪʘ ʧʦ ʘʫʜʠʪʫ ʠ ʩʣʫʞʙʳ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʦʨʛʘʥʠʟʘ-
ʮʠʠ (ʩʤ. ʊʘʙʣʠʮʘ 1.). 
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ʋʙʚʤʡʯʙ 1 
ʃʤʷʰʞʛʴʞ ʩʙʠʤʡʰʡʸ ʪʤʬʟʚʴ ʛʦʬʫʩʞʦʦʞʜʧ ʙʬʝʡʫʙ ʡ ʣʧʥʡʫʞʫʙ ʨʧ ʙʬʝʡʫʬ ʛ ʩʧʪʪʡʢʪʣʧʢ ʨʩʙʣʫʡʣʞ 

ʂʨʠʪʝʨʠʡ ʉʣʫʞʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʂʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ 

ʇʨʠʨʦʜʘ ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʦʨ-
ʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʝʝʩʷ ʝʞʝ-
ʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʂʦʥʩʫʣʴʪʘʮʠʦʥʥʳʡ ʦʨʛʘʥ ʧʨʠ 
ʩʦʚʝʪʝ ʜʠʨʝʢʪʦʨʦʚ ʦʙʱʝʩʪʚʘ 

ʉʦʩʪʘʚ ʉʦʪʨʫʜʥʠʢʠ (ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴʩʷ 
ʩʪʦʨʦʥʥʠʝ) 

ʏʣʝʥʳ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ 

ʇʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʘ ʇʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʦʢ, ʘʥʘʣʠʟ 
ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ 
ʦʙʱʝʩʪʚʘ, ʧʦʜʛʦʪʦʚʢʘ ʦʪʯʝʪʦʚ 

ɺʳʥʝʩʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʦʚʝ-
ʪʫ ʜʠʨʝʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʴ ʟʘ ʜʝʷ-
ʪʝʣʴʥʦʩʪʴʶ ʩʣʫʞʙʳ ʧʦ ʚʥʫʪʨʝʥ-
ʥʝʤʫ ʘʫʜʠʪʫ ʠ ʚʥʝʰʥʠʭ ʘʫʜʠʪʦ-
ʨʦʚ 

ʉʪʨʫʢʪʫʨʘ ʧʦʜʯʠʥʝʥʠʷ ʂʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ ʉʦʚʝʪ ʜʠʨʝʢʪʦʨʦʚ 

ʎʝʣʴ ʇʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʩʠʩʪʝʤ ʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʝʡ 

ʉʦʜʝʡʩʪʚʠʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥ-
ʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ 

ʆʪʯʝʪʥʦʩʪʴ ʆʪʯʝʪʳ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʨʦʢ ɻʦʜʦʚʦʡ ʦʪʯʝʪ ʜʣʷ ʘʢʮʠʦʥʝʨʦʚ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʫʞʙʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʟʘʥʠʤʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʘʫʜʠʪʦʨʩʢʠʭ 

ʧʨʦʚʝʨʦʢ ʠ ʘʥʘʣʠʟʦʤ, ʘ ʢʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ - ʢʦʦʨʜʠʥʘʮʠʝʡ, ʢʦʥʪʨʦʣʝʤ ʠ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʝʟʘʚʠʩʠʤʦʩʪʠ 
ʘʫʜʠʪʦʨʩʢʦʡ ʬʫʥʢʮʠʠ ʥʘ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. 

ɿʘʢʦʥʦʜʘʪʝʣʴʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʫʛʣʫʙʣʷʣʦʩʴ ʠ ʩʠʩʪʝʤʘ-
ʪʠʟʠʨʦʚʘʣʦʩʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʜʝʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʥʦʨʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʫʞʝʩʪʦʯʘʣʠʩʴ. ʊʘʢ, ʩ 2003 ʛʦʜʘ ʚ ʙʘʥʢʦʚʩʢʦʤ ʩʝʢʪʦʨʝ ʜʝʡʩʪʚʦʚʘ-
ʣʦ çʇʦʣʦʞʝʥʠʝ ʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʠ ʙʘʥʢʦʚʩʢʠʭ ʛʨʫʧ-
ʧʘʭè. ʇʦʣʦʞʝʥʠʝ ʜʝʪʘʣʠʟʠʨʦʚʘʣʦ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ, ʚʢʣʶʯʘʷ ʚ ʪʦʤ ʯʠʩʣʝ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩ-
ʢʘʤʠ, ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʨʨʫʧʮʠʠ, ʠʥʩʘʡʜʝʨʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʶ 
ʨʳʥʢʘʤʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘ ʚ ʜʝʣʦʚʦʡ ʞʠʟʥʠ ʨʦʩʩʠʡʩʢʠʭ ʦʨʛʘ-
ʥʠʟʘʮʠʡ. ʅʝʟʘʚʠʩʠʤʳʡ ʜʠʨʝʢʪʦʨ ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʘʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʥʝʟʘʚʠ-
ʩʠʤʳʤ ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ ʦʙʱʝʩʪʚʘ, ʪʦ ʝʩʪʴ ʝʛʦ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʤʝʥʝʜʞʤʝʥʪʘ, ʢʦʥʪʨʘʛʝʥʪʦʚ ʠ 
ʘʬʬʠʣʠʨʦʚʘʥʥʳʭ ʩ ʥʠʤʠ ʣʠʮ. ɺ ʢʨʫʛ ʦʙʷʟʘʥʥʦʩʪʝʡ ʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘ ʢʘʢ ʧʨʘʚʠʣʦ ʚʭʦʜʷʪ ʩʪʨʘʪʝ-
ʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʪʨʦʣʴ ʟʘ ʤʝʥʝʜʞʤʝʥʪʦʤ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʬʠʥʘʥʩʦʚʳʤ, ʦʙʝʩʧʝʯʝʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʧʨʘʚ ʘʢʮʠʦʥʝʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʠʥʦʨʠʪʘʨʥʳʭ ʠ ʨʘʙʦʪʘ ʚ 
ʢʣʶʯʝʚʳʭ ʢʦʤʠʪʝʪʘʭ ʦʙʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ ʚ ʢʦʤʠʪʝʪʝ ʧʦ ʘʫʜʠʪʫ. 

ʉʘʤʦ ʧʦʥʷʪʠʝ çʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘè ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʦʥʪʫʨʝ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 
ʩ 1990-ʭ ʛʦʜʦʚ. ɺ ʈʦʩʩʠʶ ʠʥʩʪʠʪʫʪ ʥʝʟʘʚʠʩʠʤʳʭ ʜʠʨʝʢʪʦʨʦʚ ʧʨʠʰʝʣ ʠʟ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ, ʛʜʝ ʩʚʦʠʤ ʧʦ-
ʷʚʣʝʥʠʝʤ ʦʥ ʦʙʷʟʘʥ ʪʠʧʠʯʥʦ ʨʘʩʧʳʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʘʢʮʠʦʥʝʨʥʦʛʦ ʢʘʧʠʪʘʣʘ. ɺʧʝʨʚʳʝ ʦʬʠʮʠʘʣʴʥʦ 
ʪʝʨʤʠʥ ʙʳʣ ʚʚʝʜʝʥ ʥʘ ʫʨʦʚʥʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʂʦʜʝʢʩʝ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʚ 2002 
ʛʦʜʫ.  ʂʦʜʝʢʩ ʜʘʚʘʣ ʨʝʢʦʤʝʥʜʘʮʠʶ ʚʢʣʶʯʘʪʴ ʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘ ʚ ʩʦʩʪʘʚ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ, ʘ 
ʪʘʢʞʝ ʜʘʚʘʣ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʠʨʝʢʪʦʨʘ ʠ ʢʨʫʛ ʝʛʦ ʦʙʷʟʘʥʥʦʩʪʝʡ.  

ʉʣʝʜʫʶʱʘʷ ʩʪʘʜʠʷ ʟʘʢʨʝʧʣʝʥʠʷ ʧʦʥʷʪʠʷ ʥʝʟʘʚʠʩʠʤʳʡ ʜʠʨʝʢʪʦʨ ʧʨʦʠʟʦʰʣʘ ʚ 2014 ʛʦʜʫ ʩ ʦʜʦʙ-
ʨʝʥʠʝʤ ʙʘʥʢʦʤ ʈʦʩʩʠʠ çʂʦʜʝʢʩʘ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷè.  ʂʦʜʝʢʩ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʢʘʥʜʠʜʘʪʫ ʥʘ ʧʦʟʠʮʠʶ ʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʦʚʘʣ ʩʦʩʪʘʚʣʷʪʴ ʢʘʢ ʤʠʥʠʤʫʤ ʪʨʝʪʴ 
ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʠʟ ʥʝʟʘʚʠʩʠʤʳʭ ʯʣʝʥʦʚ[4]. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʧʨʘʚʣʝʥʠʶ ʘʢʮʠʷʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʅʘʟʥʘʯʝʥʠʝ ʥʝʟʘʚʠʩʠʤʦʛʦ ʜʠʨʝʢʪʦʨʘ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʙʦ-
ʣʝʝ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʯʝʤ ʪʠʧʠʯʥʦ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʘʢʮʠʷʤʠ ʚ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-
ʩʪʠ. ʊʘʢ, ʩ 2017 ʛʦʜʘ ʩʨʦʢ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʣʠʮʦ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʦʙʱʝʩʪʚʦʤ, ʜʣʷ ʥʘʟʥʘʯʝ-
ʥʠʷ ʥʝʟʘʚʠʩʠʤʳʤ ʜʠʨʝʢʪʦʨʦʤ ʩʦʩʪʘʚʣʷʝʤ 12 ʣʝʪ. 



198 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʂʦʜʝʢʩ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʢʨʦʤʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʚʝʜʝʥʠʶ ʚ ʩʦʩʪʘʚ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ 
ʥʝʟʘʚʠʩʠʤʳʭ ʯʣʝʥʦʚ ʪʘʢʞʝ ʟʘʢʨʝʧʣʷʣ ʤʥʦʛʠʝ ʥʦʨʤʳ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʦʷʚʠʚʰʠʝʩʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠ-
ʢʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥ ʧʨʝʜʧʦʣʘʛʘʣ ʚʦʟʣʘʛʘʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ 
ʢʦʥʪʨʦʣʷ ʥʘ ʢʦʤʠʪʝʪ ʧʦ ʘʫʜʠʪʫ ʩʦʚʝʪʘ ʜʠʨʝʢʪʦʨʦʚ ʠʣʠ ʥʘʙʣʶʜʘʪʝʣʴʥʦʛʦ ʩʦʚʝʪʘ, ʘ ʬʫʥʢʮʠʠ ʧʦ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ - ʥʘ ʥʝʟʘʚʠʩʠʤʦʝ ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 

ʂ ʩʦʚʨʝʤʝʥʥʦʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʧʨʦʠʟʦʰʣʦ ʟʘ-
ʢʦʥʦʜʘʪʝʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ. ɺ 2011 ʛʦʜʫ 19 ʉʪʘʪʴʷ ʌɿ çʆ 
ʙʫʭʛʘʣʪʝʨʩʢʦʤ ʫʯʝʪʝè[2] ʫʩʪʘʥʦʚʠʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʱʝʩʪʚʫ çʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʥʫʪʨʝʥ-
ʥʠʡ ʢʦʥʪʨʦʣʴ ʩʦʚʝʨʰʘʝʤʳʭ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠè. ʆʪʜʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʢʨʫʧ-
ʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʣʝʞʘʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʘʫʜʠʪʦʨʩʢʦʡ ʧʨʦʚʝʨʢʝ, ʜʦʣʞʥʳ çʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʚʝʜʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ ʫʯʝʪʘ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʙʫʭʛʘʣʪʝʨʩʢʦʡ (ʬʠ-
ʥʘʥʩʦʚʦʡ) ʦʪʯʝʪʥʦʩʪʠè.  

ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʫʪʨʝʥʥʝʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʢʦʥʪʨʦʣʶ ʙʳʣʦ ʪʘʢʞʝ ʜʘʥʦ ʚ çʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘ-
ʮʠʷʭ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷè ʄʠʥʠʩʪʝʨʩʪʚʘ ʌʠʥʘʥʩʦʚ ʦʪ 2016 ʛʦʜʘ. ɺ 
ʜʦʢʫʤʝʥʪʝ ʚʥʫʪʨʝʥʥʠʡ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʧʨʦʮʝʩʩ, ʨʝʘʣʠʟʫʝʤʳʡ ʨʫ-
ʢʦʚʦʜʠʪʝʣʝʤ, ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʠ ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɹʳʣʠ ʟʘʢʨʝʧʣʝʥʳ 
ʧʨʠʥʮʠʧʳ ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ (ʵʬʬʝʢʪʠʚʥʦʩʪʠ) ʢʦʥʪʨʦʣʷ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʣʠ ʘʥʘʣʠʟ ʚʟʘʠʤʦ-
ʩʚʷʟʠ ʧʨʦʮʝʜʫʨ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʨʠʩʢʦʚ.  

ɺ 2010-ʭ ʛʦʜʘʭ ʚ ʤʘʩʩʦʚʫʶ ʧʨʘʢʪʠʢʫ ʚ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʷʭ ʚʦʰʝʣ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜ-
ʭʦʜ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʨʦʣʶ. ɺ ʵʪʦʪ ʤʦʤʝʥʪʘ ʩʠʩʪʝʤʘ ʩʪʘʣʘ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʚʳʷʚʣʝʥʠʝ 
ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʰʠʙʦʢ ʠ ʥʘʨʫʰʝʥʠʡ, ʥʦ ʠ ʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʠʩʢʦʚ, ʠʭ ʦʮʝʥʢʫ ʠ ʫʧʨʘʚ-
ʣʝʥʠʝ ʠʤʠ. 

ʈʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʨʛʘʥʠʟʘʮʠʷʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴ ʫʩʠʣʠʷ ʥʘ ʩʘʤʳʭ ʟʥʘʯʠ-
ʤʳʭ ʨʠʩʢʘʭ ʠ ʵʬʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʠʤʠ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ ʧʨʝʜʧʨʠʷ-
ʪʠʷ ʫʨʦʚʥʷ ʨʠʩʢʘ ʠ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʩʪʘʪʦʯʥʳʭ ʨʠʩʢʦʚ. ɺ ʩʣʫʯʘʝ ʚʳʷʚʣʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ 
ʩʪʘʥʜʘʨʪʥʦʛʦ ʫʨʦʚʥʷ ʢʦʨʨʝʢʮʠʠ ʧʦʜʣʝʞʠʪ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʢʦʥʪʨʦʣʠ ʢʦʪʦʨʦʛʦ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʤʷʛʯʝ-
ʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʨʠʩʢʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʫʛʣʫʙʣʝʥʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ. ɺʚʦʜʠʪʩʷ ʤʦʥʠ-
ʪʦʨʠʥʛ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʥʪʨʦʣʝʡ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ, ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦ-
ʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʚʝʨʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʙʱʝʩʪʚʦʤ. ʉʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʢʦʡ 
ʧʨʠʚʣʝʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʚʥʝʰʥʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʩʣʫʞʙʳ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 
ʚ ʧʨʘʢʪʠʢʫ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʩʪʠʪʫʪʘ ʚʥʫʪʨʝʥʥʠʭ ʘʫʜʠʪʦʨʦʚ, 
ʚʥʝʜʨʷʣʠʩʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʠ ʢʦʜʝʢʩʳ ʵʪʠʢʠ. 

ɺ 2010 ʛʦʜʫ ʛʣʦʙʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ PricewaterhouseCoopers (PwC) ʚʳʷʚʠʣʦ ʢʣʶʯʝʚʫʶ ʪʝʥʜʝʥ-
ʮʠʶ: ʪʦʧ-ʤʝʥʝʜʞʤʝʥʪ ʠ ʯʣʝʥʳ ʘʫʜʠʪʦʨʩʢʠʭ ʢʦʤʠʪʝʪʦʚ ʩʯʠʪʘʣʠ, ʯʪʦ ʦʪʜʝʣʳ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʤʦʛʫʪ ʠ 
ʜʦʣʞʥʳ ʧʨʠʥʦʩʠʪʴ ʙʦʣʴʰʫʶ ʧʦʣʴʟʫ ʠ ʚʳʛʦʜʳ ʙʠʟʥʝʩʫ. ɺʥʫʪʨʝʥʥʠʝ ʘʫʜʠʪʦʨʳ ʥʘʯʘʣʠ ʩʤʝʱʘʪʴ ʘʢʮʝʥʪ ʩ 
ʢʦʥʪʨʦʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʟʘʢʦʥʘʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʥʘ ʨʘʙʦʪʫ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʠ ʩʫʱʝ-
ʩʪʚʝʥʥʳʤʠ ʨʠʩʢʘʤʠ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘʯʠʥʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʉ 
ʧʦʷʚʣʝʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʭ ERP-ʩʠʩʪʝʤ ʦʧʝʨʘʮʠʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʘʟʣʠʯʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦ-
ʢʦʚ, ʩʚʝʨʢʝ ʜʘʥʥʳʭ ʠ ʘʥʘʣʠʟʫ ʨʠʩʢʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʜʘʣʦʩʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ. ɼʦʢʫʤʝʥʪʦʦʙʦ-
ʨʦʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʩʪʠʣʩʷ ʠ ʫʩʢʦʨʠʣʩʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʧʨʦʩʪʠʣʦ ʤʥʦʛʠʝ ʢʦʥʪʨʦʣʠ, 
ʪʘʢʠʝ ʢʘʢ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʠ ʩʚʝʨʢʠ ʩ ʢʦʥʪʨʘʛʝʥʪʘʤʠ.  

ʎʠʬʨʦʚʠʟʘʮʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʟʠʣʘ ʟʘʪʨʘʪʳ 
ʨʝʩʫʨʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʣʦʚʝʯʝʩʢʠʭ, ʠ ʧʦʟʚʦʣʠʣʘ ʧʝʨʝʚʝʩʪʠ ʚʥʠʤʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʙʦʣʝʝ ʩʣʦʞʥʳʝ 
ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʘʥʘʣʠʪʠʢʦʡ ʠ ʫʧʨʘʚʣʝʥʠʝʤ ʨʠʩʢʘʤʠ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʝʨʝʚʦʜ ʢʦʥʪʨʦʣʷ ʚ ʵʣʝʢʪʨʦʥʥʳʡ ʬʦʨʤʘʪ ʧʨʠʚʝʣ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʮʝʣʦʛʦ ʢʣʘʩʪʝ-
ʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ[5]. ʇʨʝʜʧʨʠʷʪʠʷ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ 
ʚʥʝʜʨʷʪʴ ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʫʩʣʦʞʥʷʪʴ ʢʦʥʪʨʦʣʠ ʚ ʦʙʣʘʩʪʠ ʜʦʩʪʫʧʘ ʢ ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʦʟʤʦʞʥʦ-
ʩʪʠ ʝʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʩʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥ-
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ʪʦʦʙʦʨʦʪʝ ʩ ʬʘʢʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ ʨʝʩʫʨʩʦʚ. 
ʊʘʢʞʝ ʧʨʦʠʟʦʰʣʘ ʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠ-

ʝʤ. ɺʟʘʠʤʦʫʚʷʟʢʘ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʩ ʩʠʩʪʝʤʘʤʠ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪʘ, ʩʠʩʪʝʤʘʤʠ ʩʙʦʨʘ ʜʘʥ-
ʥʳʭ, ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʠ ʜʨʫʛʠʤʠ ʢʣʶʯʝʚʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʬʠʥʘʥʩʦʚʦ-
ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠʚʝʣʘ ʢ ʩʠʥʝʨʛʠʠ ʚ ʦʙʤʝʥʝ ʤʝʪʦʜʘʤʠ ʠ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʪʘʢʞʝ 
ʧʦʚʳʩʠʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʪʘʢ ʢʘʢ ʠʩʭʦʜʷ ʠʟ ʩʧʝ-
ʮʠʬʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʩʧʝʮʠʘʣʠʩʪ, ʦʪ-
ʚʝʯʘʶʱʠʡ ʟʘ ʝʝ ʨʘʙʦʪʫ ʜʦʣʞʝʥ ʢʨʦʤʝ ʬʠʥʘʥʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʳʤʠ ʢʦʤʧʝʪʝʥ-
ʮʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʘʚʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʨʠʩʢ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢ ʢʦʥʮʫ 2010-ʭ ʛʦʜʦʚ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʘʣʠ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʳʤʠ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ. ʆʥʠ ʚʢʣʶʯʘʣʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 
ʧʦʜʭʦʜ, ʨʘʟʚʠʪʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʠʥʪʝ-
ʛʨʘʮʠʶ ʩ ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʈʘʟʚʠʪʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 2020-ʭ ʛʦʜʘʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʦ ʧʨʦ-
ʜʠʢʪʦʚʘʥʦ ʚʥʝʰʥʠʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. ʇʨʝʜʧʨʠʷʪʠʷ, ʩʪʦʣʢʥʫʚʰʠʝʩʷ ʩ ʧʘʥʜʝʤʠʝʡ ʠ ʩʘʥʢʮʠʷʤʠ, ʘ ʪʘʢʞʝ ʩ 
ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʳʥʫʞʜʝʥʳ ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʠ ʧʦʜʭʦʜʳ ʢ ʦʮʝʥ-
ʢʝ ʨʠʩʢʦʚ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʝʡ. 

ʋʩʢʦʨʠʚʰʘʷʩʷ ʮʠʬʨʦʚʠʟʘʮʠʷ ʧʨʠʥʝʩʣʘ ʥʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ. ʅʦʚʳʝ ʩʠ-
ʩʪʝʤʳ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʧʨʦʮʝʩʩ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʠʣʠ ʨʘʙʦʪʫ ʩ 
ʘʥʘʣʠʟʦʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ. ʉʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʩ ʥʘʠʤʝʥʴʰʠʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʦʪʩʣʝ-
ʞʠʚʘʪʴ ʘʥʦʤʘʣʠʠ ʠ ʚʳʷʚʣʷʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʦʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʟʘʪʨʘʪʳ ʥʘ 
ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʠʩʴ. 

ɺ 2020-ʭ ʛʦʜʘʭ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ 
ʫʪʚʝʨʜʠʣʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ. ʆʨʛʘʥʠʟʘʮʠʠ ʥʘʯʘʣʠ ʘʢʪʠʚʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʣʶʯʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʨʠʩʢʘ 
(KRI) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ[6]. ɺ 2020 ʛʦʜʫ ɹʘʥʢ ʈʦʩ-
ʩʠʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʠʩʴʤʝ ʨʝʢʦʤʝʥʜʦʚʘʣ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ 
ʧʣʘʥʠʨʦʚʘʥʠʝ, ʙʠʟʥʝʩ-ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ɺʤʝʩʪʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʩʷ ʠ ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʧʨʘʢʪʠʢʘ ʚʥʫʪʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʦʪ ʧʨʦʩʪʦʡ ʬʫʥʢʮʠʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʝʭʦ-
ʜʠʪ ʢ ʢʦʤʙʠʥʠʨʦʚʘʥʠʶ ʩ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʡ ʨʦʣʴʶ, ʦʪʚʝʯʘʷ ʥʝ ʪʦʣʴʢʦ ʟʘ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʨʘʩʭʦʜʦʚʘʥʠʷ 
ʨʝʩʫʨʩʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣʘ ʚʥʝʜʨʝʥʘ çʤʦʜʝʣʴ ʪʨʝʭ 
ʣʠʥʠʡè[11], ʩʦʟʜʘʥʥʘʷ ʀʥʩʪʠʪʫʪʦʤ ʚʥʫʪʨʝʥʥʠʭ ʘʫʜʠʪʦʨʦʚ. ʄʦʜʝʣʴ ʧʨʠʟʚʘʥʘ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʥʫʪ-
ʨʝʥʥʝʛʦ ʘʫʜʠʪʘ ʟʘ ʩʯʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʮʝʜʫʨʳ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. 

ʉʨʝʜʠ ʪʝʥʜʝʥʮʠʡ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʩʦʚʝʪʦʚ ʜʠʨʝʢʪʦʨʦʚ ʢʘʢ ʚʦ 
ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ, ʪʘʢ ʠ ʚ ʢʦʥʪʨʦʣʴ ʨʠʩʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʧʦʷʚʣʝʥʠʷ ʚ ʧʨʘʢʪʠʢʝ ʨʦʩʩʠʡʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʠʩʪʝʤ 
ʚʥʫʪʨʝʥʥʝʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʧʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 
ʚʥʝʜʨʝʥʠʝʤ ʚ ʨʦʩʩʠʡʩʢʫʶ ʧʨʘʢʪʠʢʫ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝ-
ʥʠ ʜʣʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ ʧʦʜʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ, ʨʦʩʩʠʡʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʢʘʟʘʣʠʩʴ ʚ 
ʧʦʟʠʮʠʠ, ʢʦʛʜʘ ʦʥʠ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʠʤʩʪʚʦʚʘʪʴ ʧʨʘʢʪʠʢʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʰʠʙʢʠ 
ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʟʘʧʘʜʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʯʪʦ ʜʘʚʘʣʦ ʠʤ ʥʝʢʦʪʦʨʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ. 

ʈʦʩʩʠʡʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʘ ʪʘʢʞʝ ʢʦʨʧʫʩ ʨʘʟʣʠʯʥʳʭ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʜʦʩʪʘ-
ʪʦʯʥʦ ʙʳʩʪʨʦ ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʦʨʤ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. 
ʇʨʠ ʵʪʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʦ ʢ ʦʧ-
ʪʠʤʘʣʴʥʳʤ ʧʨʘʢʪʠʢʘʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʳʡ ʧʫʪʴ ʚʥʝʜʨʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʩʫ-
ʱʝʩʪʚʫʶʪ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʠ ʜʦʩʪʘʪʦʯʥʦ ʯʠʩʣʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʧʨʠʤʝʨʦʚ. 
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ǲǣǩ 6.0 

ǩǭǬǵǤǮǱ ©ǡǯǤǫǾ¹ ǡ ǯǲǰǰǩǧǴ ǧ 
ǟǬǢǪǧǨǰǩǧǴ ǮǭǰǪǭǡǧǵǟǴ 

ǪǿȏȇȍȌȍȁǿ ǟȌȅȄȊǿ ǽȏțȄȁȌǿ 
ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʬʠʣʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʘʰʧʫʨ ɺʘʣʝʨʠʷ ɺʠʢʪʦʨʦʚʥʘ 
ʢ.ʬʠʣʦʣ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʨʦʤʘʥʦ-ʛʝʨʤʘʥʩʢʦʡ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʣʦʣʦʛʠʠ, ʬʠʣʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʧʨʝʟʝʥʪʘʮʠʠ ʢʦʥʮʝʧʪʘ çʚʨʝʤʷè ʚ ʨʫʩʩʢʠʭ ʠ ʘʥ-
ʛʣʠʡʩʢʠʭ ʧʦʩʣʦʚʠʮʘʭ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 52 ʨʫʩʩʢʠʭ ʠ 58 ʘʥʛʣʠʡʩʢʠʭ ʧʦʩʣʦʚʠʮ, ʦʪʦ-
ʙʨʘʥʥʳʭ ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʠʟ ʩʣʦʚʘʨʝʡ ʠ ʩʙʦʨʥʠʢʦʚ ʧʦʩʣʦʚʠʮ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʩʧʨʠʷʪʠʷ ʚʨʝʤʝʥʠ ʚ 
ʨʫʩʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʘʭ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʧʦʩʣʦʚʠʮʘʭ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ 
ʩʤʳʩʣʦʚʳʝ ʛʨʫʧʧʳ ʧʦʩʣʦʚʠʮ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʨʝʤʝʥʠ ʢʘʢ ʨʝʩʫʨʩʝ, ʦʪʥʦʰʝʥʠʠ ʢ ʪʨʫʜʥʦ-
ʩʪʷʤ ʠ ʞʠʟʥʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʦ ʚʨʝʤʝʥʠ ʢʘʢ ʮʝʣʠʪʝʣʝ ʠ ʩʫʜʴʝ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 
ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʢʫʣʴʪʫʨʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʜʚʫʭ ʷʟʳʢʘʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳ-
ʚʘʶʪ, ʯʪʦ ʧʨʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʢʦʥʮʝʧʪʘ çʚʨʝʤʷè ʝʛʦ ʷʟʳʢʦʚʘʷ ʨʝʧʨʝʟʝʥʪʘʮʠʷ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʦʡ 
ʵʪʥʦʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠʬʠʢʦʡ. ɸʥʛʣʠʡʩʢʠʝ ʧʦʩʣʦʚʠʮʳ ʦʪʨʘʞʘʶʪ ʚʦʩʧʨʠʷʪʠʝ ʚʨʝʤʝʥʠ ʢʘʢ ʣʠʥʝʡʥʦʛʦ ʠ 
ʮʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʪʨʝʙʫʶʱʝʛʦ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘʢʪʠʚʥʦʩʪʠ ʠ ʣʠʯʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, 
ʪʦʛʜʘ ʢʘʢ ʨʫʩʩʢʠʝ ʧʘʨʝʤʠʠ ʯʘʱʝ ʩʚʷʟʘʥʳ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʭʦʜʝ ʩʦʙʳʪʠʡ, ʪʝʨʧʝʥʠʠ, 
ʦʞʠʜʘʥʠʠ ʠ ʧʨʠʥʷʪʠʠ ʞʠʟʥʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʩʣʦʚʠʮʳ, ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ, ʧʦʩʣʦʚʠʮʳ-ɻ ʢʚʠʚʘʣʝʥʪʳ, ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦ-
ʛʠʷ, ʢʦʥʮʝʧʪ çʚʨʝʤʷè, ʢʘʪʝʛʦʨʠʷ ʚʨʝʤʝʥʠ, ʚʦʩʧʨʠʷʪʠʝ ʚʨʝʤʝʥʠ, ʥʘʮʠʦʥʘʣʴʥʳʡ ʤʝʥʪʘʣʠʪʝʪ, ʷʟʳʢʦʚʘʷ 
ʢʘʨʪʠʥʘ ʤʠʨʘ, ʨʫʩʩʢʠʡ ʠ ʘʥʛʣʠʡʩʢʠʡ ʷʟʳʢʠ. 
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Abstract: This article examines the representation of the concept of time in Russian and English proverbs. 
The research material consists of 52 Russian and 58 English proverbs selected through continuous sampling 
from proverb dictionaries and collections. The aim of the study is to identify universal and culture-specific fea-
tures of time perception in Russian and English linguocultures as presented in proverbs. The article analyzes 
the main semantic groups of proverbs reflecting the understanding of time as a resource, attitudes toward diffi-
culties and life changes, as well as the perception of time as a healer and a judge. Particular attention is paid 
to the comparison of cultural attitudes embedded in the two languages. The results demonstrate that, despite 
the universal nature of the concept of time, its linguistic representation exhibits significant ethnocultural speci-
ficity. English proverbs reflect the perception of time as a linear and valuable resource requiring rational use, 
activity, and personal responsibility, whereas Russian proverbs are more closely associated with the idea of 
the natural course of events, patience, expectation, and acceptance of life circumstances. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʘʶʱʝʤ ʠʥʪʝʨʝʩʝ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʢ 

ʠʟʫʯʝʥʠʶ ʷʟʳʢʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʜʣʠʪʝʣʴʥʦʤ ʬʦʨʤʠ-
ʨʦʚʘʥʠʠ ʩʤʳʩʣʦʚ ʚ ʧʨʦʮʝʩʩʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʷʟʳʢʘ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ. ɺʝʞʙʠʮʢʘʷ, 
ʷʟʳʢ ʦʪʨʘʞʘʝʪ ʢʫʣʴʪʫʨʥʳʝ ʩʮʝʥʘʨʠʠ ʠ ʟʘʢʨʝʧʣʷʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʦʩʠʪʝʣʝʡ ʦ ʤʠʨʝ, ʮʝʥʥʦʩʪʷʭ ʠ ʥʦʨ-
ʤʘʭ ʧʦʚʝʜʝʥʠʷʭ [1, ʩ. 69]. ʇʦʩʣʦʚʠʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ 
ʠʤʝʥʥʦ ʚ ʥʠʭ ʬʠʢʩʠʨʫʝʪʩʷ ʢʦʣʣʝʢʪʠʚʥʳʡ ʦʧʳʪ ʥʘʨʦʜʘ ʠ ʝʛʦ çʥʘʠʚʥʘʷ ʢʘʨʪʠʥʘ ʤʠʨʘè.  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʦ-ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʚʦʩʧʨʠʷʪʠʷ ʢʦʥʮʝʧʪʘ çʚʨʝʤʷè ʚ ʨʫʩʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʘʭ ʥʘ ʤʘʪʝʨʠʘʣʝ ʧʦʩʣʦʚʠʮ. 

ʆʜʥʠʤ ʠʟ ʙʘʟʦʚʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢʦʥʮʝʧʪʦʚ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʩʦʟʥʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʥʮʝʧʪ çʚʨʝ-
ʤʷè. ʇʦ ʤʥʝʥʠʶ ʖ.ʉ. ʉʪʝʧʘʥʦʚʘ, ʢʦʥʮʝʧʪ ï ʵʪʦ çʩʛʫʩʪʦʢ ʢʫʣʴʪʫʨʳ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ 
ʦʥ ʚʭʦʜʠʪ ʚ ʢʫʣʴʪʫʨʫ ʠ ʚʣʠʷʝʪ ʥʘ ʥʝʝè [2, ʩ. 41]. ʉʪʨʫʢʪʫʨʘ ʢʦʥʮʝʧʪʘ ʚʢʣʶʯʘʝʪ ʦʙʲʝʤ, ʩʦʜʝʨʞʘʥʠʝ, ʵʪʠ-
ʤʦʣʦʛʠʶ, ʠʩʪʦʨʠʶ, ʩʦʚʨʝʤʝʥʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʦʮʝʥʢʠ. ʂʦʥʮʝʧʪʳ çʥʝ ʪʦʣʴʢʦ ʤʳʩʣʷʪʩʷ, ʦʥʠ ʧʝʨʝʞʠʚʘ-
ʶʪʩʷè, ʷʚʣʷʷʩʴ çʧʨʝʜʤʝʪʦʤ ʵʤʦʮʠʡ, ʩʠʤʧʘʪʠʡ ʠ ʘʥʪʠʧʘʪʠʡè [2, ʩ. 43]. ʕʪʦ ʧʦʥʷʪʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ 
ʢʣʶʯʝʚʳʭ ʢʘʢ ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʜʠʩʢʫʨʩʝ, ʪʘʢ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʤ ʤʳʰʣʝʥʠʠ, ʦʧʨʝʜʝʣʷʷ ʠ ʬʠʢʩʠʨʫʷ ʵʤʦ-
ʮʠʦʥʘʣʴʥʦʝ ʠ ʮʝʥʥʦʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨ ʢ ʧʨʦʮʝʩʩʘʤ ʠ ʷʚʣʝʥʠʷʤ 
ʦʢʨʫʞʘʶʱʝʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ [2, ʩ. 42ï46].  

ɸʥʘʣʠʟ ʘʥʛʣʠʡʩʢʦʛʦ ʠ ʨʫʩʩʢʦʛʦ ʧʦʩʣʦʚʠʯʥʳʭ ʢʦʥʮʝʧʪʦʚ ʚʨʝʤʝʥʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʥʘ ʤʘʪʝʨʠʘʣʝ 52 ʨʫʩ-
ʩʢʠʭ ʠ 58 ʘʥʛʣʠʡʩʢʠʭ ʧʦʩʣʦʚʠʮ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʝʙʝ ʨʝʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʦʥʮʝʧʪ ʣʝʢʩʝʤʳ çʚʨʝʤʷè ʠ çtimeè. 
ʕʪʠ ʧʦʩʣʦʚʠʮʳ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʤʝʪʦʜʦʤ ʩʧʣʦʰʥʦʡ ʚʳʙʦʨʢʠ ʠʟ ʩʣʦʚʘʨʝʡ ʠ ʩʙʦʨʥʠʢʦʚ ʧʦʩʣʦʚʠʮ [3ï7]. 

ʌʫʥʢʮʠʷ ʷʟʳʢʘ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʚ ʧʝʨʝʜʘʯʝ ʩʦʦʙʱʝʥʠʷ, ʥʦ ʠ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʦʛʦ, 
ʯʪʦ ʤʳ ʩʦʦʙʱʘʝʤ. ʌʦʨʤʠʨʫʝʪʩʷ ʤʠʨ ʛʦʚʦʨʷʱʠʭ ʥʘ ʜʘʥʥʦʤ ʷʟʳʢʝ, ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʥʠʡ, ʟʘʧʝʯʘʪʣʸʥʥʳʭ 
ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʧʦʩʣʦʚʠʮʘʭ. ʆʥʠ ʧʦʥʷʪʥʳ ʥʦʩʠʪʝʣʷʤ ʠ ʛʘʨʤʦʥʠʯʥʦ ʚʭʦʜʷʪ ʚ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʤʠʨʘ, ʪʦʛʜʘ 
ʢʘʢ ʜʣʷ ʠʥʦʷʟʳʯʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʘʧʦʣʥʝʥʳ ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʦʣʦʨʠʪʦʤ ʠ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʩʪʨʘʥʥʳ-
ʤʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʉ.ɻ. ʊʝʨ-ʄʠʥʘʩʦʚʘ, çʠʟʫʯʝʥʠʝ ʤʠʨʘ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 
ʨʝʯʝʫʧʦʪʨʝʙʣʝʥʠʷ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʤʳʩʣʦʚʳʝ ʥʘʛʨʫʟʢʠ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʢʫʣʴʪʫʨʥʳʝ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʠ 
ʪʦʤʫ ʧʦʜʦʙʥʳʝ ʢʦʥʥʦʪʘʮʠʠ ʝʜʠʥʠʮ ʷʟʳʢʘ ʠ ʨʝʯʠè [8, ʩ. 30]. ʇʦʩʣʦʚʠʮʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 
ʤʥʦʛʠʭ ʚʝʢʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʧʣʘʩʪ ʥʘʩʣʝʜʠʷ, ʚ ʢʦʪʦʨʦʤ ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʟʥʘʥʠʷ, ʮʝʥʥʦ-
ʩʪʠ, ʢʦʣʣʝʢʪʠʚʥʳʡ ʦʧʳʪ ʠ ʞʠʟʥʝʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘʨʦʜʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 
ʚʳʷʚʠʪʴ ʢʦʥʩʪʘʥʪʥʳʝ ʯʝʨʪʳ ʤʝʥʪʘʣʠʪʝʪʘ ʥʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ, ʢʦʥʮʝʧʪʫ-
ʘʣʴʥʳʡ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʜʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘ-
ʣʠʟʠʨʦʚʘʪʴ ʩʧʝʮʠʬʠʢʫ ʦʪʨʘʞʝʥʠʷ ʢʦʥʮʝʧʪʘ çʚʨʝʤʷè ʚ ʨʫʩʩʢʠʭ ʠ ʘʥʛʣʠʡʩʢʠʭ ʧʦʩʣʦʚʠʮʘʭ. ʂʦʥʮʝʧʪʫʘʣʴ-
ʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʢʫʣʴʪʫʨʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʨʝʤʝʥʠ ʠ ʠʭ 
ʩʤʳʩʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʢʣʶʯʝʚʳʝ ʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʛʨʫʧʧʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʚʨʝʤʝʥʠ ʜʚʫʤʷ ʷʟʳʢʦʚʳʤʠ ʢʫʣʴʪʫ-
ʨʘʤʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʩʣʦʚʠʮʳ ʠʟ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ. 

1. ɻʩʞʥʸ ʣʙʣ ʩʞʪʬʩʪ: ʙʣʫʡʛʦʧʞ ʝʞʢʪʫʛʡʞ ʡ ʭʙʫʙʤʵʦʧʞ ʧʟʡʝʙʦʡʞ (ʪʘʙʣ. 1, ʪʘʙʣ. 2) 
ʉʦʛʣʘʩʥʦ ʪʠʧʦʣʦʛʠʠ ʕ. ʍʦʣʣʘ [9, ʩ. 13ï16], ʢʫʣʴʪʫʨʳ ʜʝʣʷʪʩʷ ʥʘ ʤʦʥʦʭʨʦʥʥʳʝ ʠ ʧʦʣʠʭʨʦʥʥʳʝ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʩʧʨʠʷʪʠʷ ʚʨʝʤʝʥʠ. ɼʣʷ ʯʝʣʦʚʝʢʘ, ʞʠʚʫʱʝʛʦ ʠ ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʤʦʥʦʭʨʦʥʥʦʡ ʢʫʣʴʪʫʨʝ, 
ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʥʝʡʥʫʶ, ʞʝʩʪʢʫʶ ʠ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʧʦʨʷʜʦʢ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɸʥʛʣʠʡʩʢʘʷ ʢʫʣʴʪʫʨʘ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ 
ʤʦʥʦʭʨʦʥʥʳʤ, ʯʪʦ ʷʨʢʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʦʩʣʦʚʠʯʥʦʤ ʬʦʥʜʝ. 

ɸʥʛʣʠʡʩʢʘʷ ʢʫʣʴʪʫʨʥʘʷ ʤʦʜʝʣʴ ʤʠʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʨʝʤʷ ʢʘʢ ʮʝʥʥʳʡ ʠ ʙʳʩʪʨʦ ʠʩʩʷʢʘʶʱʠʡ 
ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ. ʆʪʩʶʜʘ ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʥʦʩʪʴ 
ʠʤʧʝʨʘʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʠʟʳʚʘʶʱʠʭ ʢ ʜʝʡʩʪʚʠʶ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ.  
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ʋʙʚʤʡʯʙ 1 
ɹʦʜʤʡʢʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 

ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ 

Time is money ɺʨʝʤʷ ʧʨʠʨʘʚʥʝʥʦ ʢ ʜʝʥʴʛʘʤ. ɺʨʝʤʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʤʘʪʝʨʠ-
ʘʣʴʥʘʷ ʮʝʥʥʦʩʪʴ, ʧʦʜʣʝʞʘʱʘʷ ʵʢʦʥʦʤʠʠ 

Lost time is never found again ʇʦʪʝʨʷ ʚʨʝʤʝʥʠ ʥʝʚʦʩʧʦʣʥʠʤʘ; ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʪʦ ʣʝʞʠʪ ʥʘ ʩʘ-
ʤʦʤ ʯʝʣʦʚʝʢʝ 

If you are fifteen minutes early, you 
are on time 

ɺʳʩʦʢʘʷ ʮʝʥʥʦʩʪʴ ʧʫʥʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 
ʨʘʤʦʢ; ʦʧʦʟʜʘʥʠʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʘʨʫʰʝʥʠʝ ʧʦʨʷʜʢʘ.  

Time and tide wait for no man ʆʙʩʪʦʷʪʝʣʴʩʪʚʘ ʥʝ ʙʫʜʫʪ ʞʜʘʪʴ ʯʝʣʦʚʝʢʘ. ʇʨʦʤʝʜʣʝʥʠʝ ʚʝʜʸʪ ʢ ʧʦ-
ʪʝʨʷʤ. 

The best way to kill time is to work it 
to death 

ʊʨʫʜ ʢʘʢ ʩʧʦʩʦʙ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ ʞʠʟʥʠ.  

Take time by the forelock ʃʦʚʠ ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʡ. ʇʨʠʟʳʚ ʢ ʨʝʰʠʪʝʣʴʥʳʤ ʜʝʡʩʪʚʠʷʤ. 

All in good time ɺʩʝʤʫ ʥʫʞʝʥ ʧʦʜʭʦʜʷʱʠʡ ʤʦʤʝʥʪ. 

No time like the present ʎʝʥʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʠ ʙʳʩʪʨʦʛʦ ʨʝʰʝʥʠʷ.  

 
ʋʙʚʤʡʯʙ 2 

ʉʬʪʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 
ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ 

ɺʩʝʤʫ ʩʚʦʸ ʚʨʝʤʷ ɿʘʚʠʩʠʤʦʩʪʴ ʯʝʣʦʚʝʢʘ ʦʪ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʭʦʜʘ ʩʦʙʳʪʠʡ.  

ʂʘʞʜʦʤʫ ʦʚʦʱʫ ʩʚʦʝ ʚʨʝʤʷ ʋ ʢʘʞʜʦʛʦ ʜʝʣʘ ʝʩʪʴ ʩʚʦʡ ʩʨʦʢ. 

ɼʦ ʧʦʨʳ, ʜʦ ʚʨʝʤʝʥʠ ʥʝ ʩʝʶʪ ʩʝʤʝ-
ʥʠ 

ʅʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ; ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʝ 
ʜʝʡʩʪʚʠʷ ʥʝ ʧʨʠʥʝʩʫʪ ʨʝʟʫʣʴʪʘʪʘ. 

ʇʨʠʜʝʪ ʚʨʝʤʷ, ʧʨʦʨʘʩʪʝʪ ʠ ʩʝʤʷ ɺʝʨʘ ʚ ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ ʠ ʥʝʠʟʙʝʞʥʦʩʪʴ ʥʘʩʪʫʧʣʝ-
ʥʠʷ ʥʫʞʥʦʛʦ ʤʦʤʝʥʪʘ.  

ɼʝʣʫ ʚʨʝʤʷ, ʧʦʪʝʭʝ ʯʘʩ ɺʨʝʤʷ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʦʙʷʟʘʥʥʦʩʪʴʶ ʠ ʦʪʜʳʭʦʤ; ʧʨʠʦʨʠʪʝʪ 
ʦʪʜʘʝʪʩʷ ʪʨʫʜʫ.  

 
ɺ ʨʫʩʩʢʦʡ ʢʫʣʴʪʫʨʝ, ʥʘʧʨʦʪʠʚ, ʚʨʝʤʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʯʪʦ ʮʠʢʣʠʯʝʩʢʦʝ ʠ ʧʦʜʯʠʥʝʥʥʦʝ 

ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʭʦʜʫ ʚʝʱʝʡ. ʈʦʩʩʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʣʠʭʨʦʥʥʳʤ ʢʫʣʴʪʫʨʘʤ, ʛʜʝ ʤʝʞʣʠʯʥʦʩʪʥʳʝ 
ʦʪʥʦʰʝʥʠʷ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚʘʞʥʝʝ ʩʪʨʦʛʦʛʦ ʨʘʩʧʠʩʘʥʠʷ ʠ ʧʫʥʢʪʫʘʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ 
ʨʫʩʩʢʠʭ ʧʦʩʣʦʚʠʮʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʪʝʨʧʝʥʠʝ ʠ ʦʞʠʜʘʥʠʝ.  

ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʩʣʦʚʠʮʘ Take time by the forelock. ɼʘʥʥʘʷ ʤʝʪʘʬʦʨʘ 
ʙʫʢʚʘʣʴʥʦ ʧʨʠʟʳʚʘʝʪ çʩʭʚʘʪʠʪʴ ʚʨʝʤʷ ʟʘ ʯʫʙè, ʪʦ ʝʩʪʴ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʦʤʝʥʪʦʤ 
ʥʝʤʝʜʣʝʥʥʦ. ɺ ʨʫʩʩʢʠʭ ʧʦʩʣʦʚʠʮʘʭ ʧʦʜʦʙʥʘʷ ʠʤʧʝʨʘʪʠʚʥʘʷ ʤʝʪʘʬʦʨʘ ʦʪʩʫʪʩʪʚʫʝʪ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ 
ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʤʘʨʢʝʨʦʤ ʨʘʟʣʠʯʠʷ ʤʝʥʪʘʣʠʪʝʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʛʣʠʡʩʢʠʝ ʧʦʩʣʦʚʠʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʪʠʣʠʪʘʨʥʦʝ ʠ ʧʨʘʛʤʘʪʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 
ʢʦ ʚʨʝʤʝʥʠ, ʪʦʛʜʘ ʢʘʢ ʨʫʩʩʢʠʝ ʘʢʮʝʥʪʠʨʫʶʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʭʦʜ ʩʦʙʳʪʠʡ, ʪʝʨʧʝʥʠʝ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʯʝʣʦ-
ʚʝʢʘ ʦʪ ʚʨʝʤʝʥʠ. 

2. ʇʫʦʧʱʞʦʡʞ ʣ ʫʩʬʝʦʧʪʫʸʥ ʡ ʦʞʬʝʙʰʙʥ ʛʧ ʛʩʞʥʞʦʡ (ʪʘʙʣ. 3, ʪʘʙʣ. 4) 
 

ʋʙʚʤʡʯʙ 3 
ɹʦʜʤʡʢʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 

ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ 

Tough times are temporary; failure (quit-
ting) is forever 

ʊʨʫʜʥʦʩʪʠ ʚʨʝʤʝʥʥʳ, ʩʣʘʙʦʩʪʴ ʥʝʧʨʦʩʪʠʪʝʣʴʥʘ. ʇʦʨʘʞʝʥʠʝ 
ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʦʪ ʙʦʨʴʙʳ. 

Tough times donôt last; tough people do ɺʳʞʠʚʘʝʪ ʪʦʪ, ʢʪʦ ʩʧʦʩʦʙʝʥ ʚʳʜʝʨʞʘʪʴ ʠʩʧʳʪʘʥʠʷ. 

If you canôt do the time, donôt do the crime ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʩʪʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʧʦʩʣʝʜʩʪʚʠʷ ʩʦʙ-
ʩʪʚʝʥʥʳʭ ʧʦʩʪʫʧʢʦʚ. 
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ʋʙʚʤʡʯʙ 4 
ʉʬʪʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 

ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ 

ɽʩʪʴ ʚʨʝʤʷ ʧʣʘʢʘʪʴ, ʝʩʪʴ ʠ ʚʝʩʝʣʠʪʴʩʷ ʏʝʨʝʜʦʚʘʥʠʝ ʪʷʞʝʣʳʭ ʠ ʩʯʘʩʪʣʠʚʳʭ ʧʝʨʠʦʜʦʚ ʞʠʟʥʠ. 

ʂʦʤʫ ʚʨʝʤʷ ʩʧʦʨʠʪ, ʪʦʪ ʥʠ ʦ ʯʝʤ ʥʝ ʛʨʫ-
ʩʪʠʪ 

ʅʘʜʝʞʜʘ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʠʩʭʦʜ ʩʦ ʚʨʝʤʝʥʝʤ. 

ʇʨʠʜʝʪ ʚʨʝʤʷ ï ʙʫʜʝʪ ʠ ʥʘʰ ʯʝʨʝʜ ʆʞʠʜʘʥʠʝ ʧʝʨʝʤʝʥ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʤʦ-
ʤʝʥʪʘ. 

ɺʨʝʤʷ ʥʘ ʜʫʜʢʫ ʥʝ ʠʜʝʪ ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʯʠʥʠʪʴ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʯʝʣʦʚʝʯʝ-
ʩʢʦʤʫ ʞʝʣʘʥʠʶ. 

ɺʝʩʝʣʦ ʚʨʝʤʷ ʧʨʦʡʜʝʪ, ʜʘ ʯʪʦ ʚ ʨʦʪ ʧʦ-
ʧʘʜʝʪ 

ʅʝʜʦʚʝʨʠʝ ʢ ʙʝʩʧʝʯʥʦʩʪʠ ʠ ʣʝʛʢʦʤʫ ʦʪʥʦʰʝʥʠʶ ʢ ʞʠʟʥʠ. 

ɹʳʣ ʜʫʙ, ʘ ʩʪʘʣ ʩʨʫʙ; ʚʨʝʤʷ ʧʨʠʙʫʜʝʪ ʠ 
ʪʦʛʦ ʥʝ ʙʫʜʝʪ 

ʅʝʠʟʙʝʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʣʠ ʯʝʣʦʚʝʢʘ. 

 
ɺʦʩʧʨʠʷʪʠʝ ʪʨʫʜʥʦʩʪʝʡ ʠ ʞʠʟʥʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ ʪʘʢʞʝ ʤʘʨʢʠʨʦʚʘʥʦ ʢʫʣʴʪʫʨʥʦ. ɺ ʘʥʛʣʠʡʩʢʠʭ 

ʧʦʩʣʦʚʠʮʘʭ ʪʷʞʝʣʳʝ ʧʝʨʠʦʜʳ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ ʚʨʝʤʝʥʥʦʝ ʧʨʝʧʷʪʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ 
ʧʨʝʦʜʦʣʝʪʴ. ʊʦ ʝʩʪʴ, ʚ ʘʥʛʣʠʡʩʢʦʡ ʢʫʣʴʪʫʨʥʦʡ ʤʦʜʝʣʠ ʮʝʥʠʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʡʩʪʚʦʚʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ 
ʘʢʪʠʚʥʦʩʪʴ ʜʘʞʝ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʨʫʩʩʢʠʭ ʧʦʩʣʦʚʠʮʘʭ, ʥʘʧʨʦʪʠʚ, ʧʨʝʦʙʣʘʜʘʝʪ ʫʩʪʘʥʦʚʢʘ ʥʘ ʧʨʠʥʷʪʠʝ ʥʝʠʟʙʝʞʥʦʛʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʘʥʛʣʠʡʩʢʠʭ ʧʦʩʣʦʚʠʮ, ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʷʤʦʡ ʧʨʠʟʳʚ ʢ ʧʨʝʦʜʦʣʝʥʠʶ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʠ ʧʨʦʷʚʣʷʝʪʩʷ 
ʬʘʪʘʣʠʩʪʠʯʝʩʢʦʝ ʚʦʩʧʨʠʷʪʠʝ ʚʨʝʤʝʥʠ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʥʛʣʠʡʩʢʠʝ ʧʦʩʣʦʚʠʮʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʘʢʪʠʚʥʦʝ ʧʨʝʦʜʦ-
ʣʝʥʠʝ ʪʨʫʜʥʦʩʪʝʡ ʠ ʣʠʯʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʟʘ ʩʚʦʶ ʩʫʜʴʙʫ, ʪʦʛʜʘ ʢʘʢ ʨʫʩʩʢʠʝ ʧʦʜʯʝʨʢʠʚʘʶʪ 
ʥʝʠʟʙʝʞʥʦʩʪʴ ʞʠʟʥʝʥʥʳʭ ʮʠʢʣʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʪʝʨʧʝʣʠʚʦʛʦ ʦʞʠʜʘʥʠʷ ʧʝʨʝʤʝʥ. 

3. ɻʩʞʥʸ ʣʙʣ ʯʞʤʡʫʞʤʵ ʡ ʪʬʝʵʸ (ʪʘʙʣ. 5, ʪʘʙʣ. 6) 
ɺ ʦʙʝʠʭ ʢʫʣʴʪʫʨʘʭ ʚʨʝʤʷ ʧʨʠʟʥʘʝʪʩʷ ʚʝʣʠʢʦʡ ʩʠʣʦʡ, ʩʧʦʩʦʙʥʦʡ ʠʩʮʝʣʷʪʴ, ʠʟʤʝʥʷʪʴ ʯʝʣʦʚʝʢʘ ʠ 

ʨʘʩʩʪʘʚʣʷʪʴ ʚʩʸ ʧʦ ʩʚʦʠʤ ʤʝʩʪʘʤ. ʉʭʦʜʩʪʚʦ ʧʦʩʣʦʚʠʮ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʱʠʤʠ ʭʨʠʩʪʠʘʥʩʢʠʤʠ ʠ 
ʘʥʪʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʥʠʤʘʥʠʝ ʚʨʝʤʝʥʠ ʢʘʢ ʚʳʩʰʝʡ ʩʠʣʳ ʠ çʣʝʢʘʨʷè ʚʦʩʭʦʜʠʪ ʢ 
ʦʙʱʝʝʚʨʦʧʝʡʩʢʦʡ ʢʫʣʴʪʫʨʥʦʡ ʪʨʘʜʠʮʠʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʚ ʦʙʝʠʭ ʢʫʣʴʪʫʨʘʭ ʚʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʠʣʘ, ʬʦʨʤʠʨʫʶʱʘʷ ʯʝʣʦʚʝʢʘ ʠ ʠʟʤʝʥʷʶʱʘʷ 
ʝʛʦ ʚʥʫʪʨʝʥʥʝ, ʘ ʪʘʢʞʝ ʚ ʨʦʣʠ ʚʳʩʰʝʡ ʠʥʩʪʘʥʮʠʠ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʦʧʨʝʜʝʣʷʝʪ ʠʩʭʦʜ ʩʦʙʳʪʠʡ. ʆʜʥʘʢʦ 
ʘʥʛʣʠʡʩʢʠʝ ʚʘʨʠʘʥʪʳ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʳ ʩ ʧʨʘʛʤʘʪʠʯʝʩʢʠʤ ʧʦʥʠʤʘʥʠʝʤ ʚʨʝʤʝʥʠ ʢʘʢ ʨʝʩʫʨʩʘ, 
ʪʦʛʜʘ ʢʘʢ ʨʫʩʩʢʘʷ ʧʦʩʣʦʚʠʮʘ ʩʦʭʨʘʥʷʝʪ ʙʦʣʝʝ ʬʠʣʦʩʦʬʩʢʦʝ ʠ ʦʙʦʙʱʝʥʥʦʝ ʟʚʫʯʘʥʠʝ. 

 
ʋʙʚʤʡʯʙ 5 

ɹʦʜʤʡʢʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 

ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ  

Time is ʘ great healer ʇʝʨʝʞʠʚʘʥʠʷ ʦʩʣʘʙʝʚʘʶʪ ʩʦ ʚʨʝʤʝʥʝʤ. ɺʨʝʤʷ ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ 
çʣʝʢʘʨʷè. 

Time cures the greatest affliction ɼʘʞʝ ʩʠʣʴʥʘʷ ʙʦʣʴ ʧʦʩʪʝʧʝʥʥʦ ʧʨʦʭʦʜʠʪ. 

Time's ʘ great consoler ʊʝʯʝʥʠʝ ʞʠʟʥʠ ʧʦʤʦʛʘʝʪ ʩʧʨʘʚʠʪʴʩʷ ʩ ʫʪʨʘʪʦʡ. 

Time is gold. Time is precious ɺʳʩʦʢʘʷ ʮʝʥʥʦʩʪʴ ʚʨʝʤʝʥʠ. ɺʨʝʤʷ ʢʘʢ ʟʥʘʯʠʤʦʝ ʞʠʟʥʝʥʥʦʝ ʙʣʘʛʦ. 

Time flies ɹʳʩʪʨʦʪʝʯʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ. 

With time and patience the leaf of 
the mulberry becomes satin 

ʀʟʤʝʥʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʪʨʝʙʫʶʪ ʚʨʝʤʝʥʠ ʠ ʪʝʨʧʝʥʠʷ. 

Time and tide wait for no man ɺʨʝʤʷ ʥʠʢʦʛʦ ʥʝ ʞʜʸʪ. ʏʝʣʦʚʝʢ ʥʝ ʩʧʦʩʦʙʝʥ ʦʩʪʘʥʦʚʠʪʴ ʭʦʜ ʩʦʙʳ-
ʪʠʡ. 

Timing is everything ʋʩʧʝʭ ʟʘʚʠʩʠʪ ʦʪ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ ʤʦʤʝʥʪʘ. 

When itôs time to go, itôs time to go ʅʝʠʟʙʝʞʥʦʩʪʴ ʞʠʟʥʝʥʥʳʭ ʵʪʘʧʦʚ ʠ ʠʭ ʟʘʚʝʨʰʝʥʠʷ. 



206 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 
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ʉʬʪʪʣʡʞ ʨʧʪʤʧʛʡʯʴ ʡ ʡʮ ʠʦʙʰʞʦʡʸ 

ʈʧʪʤʧʛʡʯʙ ʁʦʫʞʩʨʩʞʫʙʯʡʸ  

ɺʨʝʤʷ ï ʩʫʜʴʷ ɺʨʝʤʷ ʨʘʩʩʪʘʚʣʷʝʪ ʚʩʸ ʧʦ ʩʚʦʠʤ ʤʝʩʪʘʤ. 

ɺʩʝʤʫ ʩʚʦʝ ʚʨʝʤʷ ɼʣʷ ʢʘʞʜʦʛʦ ʩʦʙʳʪʠʷ ʩʫʱʝʩʪʚʫʝʪ ʩʚʦʡ ʩʨʦʢ. 

ɺʨʝʤʷ ʜʦʨʦʞʝ ʟʦʣʦʪʘ ɺʳʩʦʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʞʠʟʥʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. 

ɺʨʝʤʷ ʨʘʟʫʤ ʜʘʝʪ ɾʠʟʥʝʥʥʳʡ ʦʧʳʪ ʠ ʧʦʥʠʤʘʥʠʝ ʧʨʠʭʦʜʷʪ ʧʦʩʪʝʧʝʥʥʦ. 

ʇʦʨʘ ʥʘ ʫʤ ʥʘʚʦʜʠʪʴ ɿʨʝʣʦʩʪʴ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʚʦʟʨʘʩʪʦʤ. 

ɺʨʝʤʷ ʢʨʘʩʠʪ, ʘ ʙʝʟʚʨʝʤʷʥʴʝ ʯʝʨ-
ʥʠʪ 

ɹʣʘʛʦʧʨʠʷʪʥʳʡ ʭʦʜ ʞʠʟʥʠ ʤʝʥʷʝʪ ʯʝʣʦʚʝʢʘ ʢ ʣʫʯʰʝʤʫ. 

ʅʝ ʛʨʝʙʝʥʴ ʭʦʣʠʪ, ʘ ʭʦʣʠʪ ʚʨʝʤʷ ɺʨʝʤʷ ʬʦʨʤʠʨʫʝʪ ʯʝʣʦʚʝʢʘ ʠ ʠʟʤʝʥʷʝʪ ʝʛʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ 
ʚʦʣʠ. 

ʉʠʣʘ ʚʦ ʚʨʝʤʝʥʠ ɺʨʝʤʷ ʦʙʣʘʜʘʝʪ ʚʣʘʩʪʴʶ ʥʘʜ ʯʝʣʦʚʝʢʦʤ ʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ. 

 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʘʬʦʨʠʯʥʦʩʪʴ ʧʦʩʣʦʚʠʮ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʨʝʤʝʥʠ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʦʩʣʦʚʠʮʳ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʫʢʚʘʣʴʥʳʤ, 
ʥʦ ʠ ʧʝʨʝʥʦʩʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ ʤʦʜʝʣʷʤʠ ʧʦʚʝʜʝʥʠʷ, ʞʠʟʥʝʥʥʳʤ ʦʧʳʪʦʤ ʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʠʨʦʚʦʩʧʨʠʷʪʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʝ ʢʫʣʴʪʫʨʥʳʝ ʩʠʩʪʝʤʳ ʩʭʦʜʷʪʩʷ ʚ ʧʨʠʟʥʘʥʠʠ çʣʝʯʝʙʥʦʡè ʠ ʨʝʛʫʣʠʨʫʶʱʝʡ 
ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʦʡ ʩʠʣʳ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʩʣʦʚʠʮ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʩʣʦʚʠʮʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ 
ʩʨʝʜʩʪʚʦʤ ʦʪʨʘʞʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʨʝʤʝʥʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʫʥʠʚʝʨʩʘʣʴ-
ʥʦʩʪʴ ʢʦʥʮʝʧʪʘ çʚʨʝʤʷè, ʝʛʦ ʷʟʳʢʦʚʘʷ ʨʝʧʨʝʟʝʥʪʘʮʠʷ ʚ ʨʫʩʩʢʦʡ ʠ ʘʥʛʣʠʡʩʢʦʡ ʣʠʥʛʚʦʢʫʣʴʪʫʨʘʭ ʩʫʱʝ-
ʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ. 

ɺʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠʷ ʩʦʦʪʥʦʩʷʪʩʷ ʩ ʪʠʧʦʣʦʛʠʝʡ ʕ. ʍʦʣʣʘ. ɸʥʛʣʠʡʩʢʠʝ ʧʦʩʣʦʚʠʮʳ ʦʪʨʘʞʘʶʪ ʯʝʨ-
ʪʳ ʤʦʥʦʭʨʦʥʥʦʡ ʢʫʣʴʪʫʨʳ: ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʧʫʥʢʪʫʘʣʴʥʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ ʢʦʥʪʨʦʣʴ 
ʥʘʜ ʚʨʝʤʝʥʝʤ. ʈʫʩʩʢʠʝ ʧʘʨʝʤʠʠ, ʥʘʧʨʦʪʠʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʠʭʨʦʥʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ 
ʚʨʝʤʝʥʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʳ ʤʝʥʝʝ ʞʝʩʪʢʠʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʠ ʙʦʣʴʰʘʷ ʨʦʣʴ ʦʞʠʜʘʥʠʷ. ʉʭʦʜ-
ʩʪʚʦ ʨʷʜʘ ʧʦʩʣʦʚʠʮ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʝʪʩʷ ʦʙʱʠʤʠ ʭʨʠʩʪʠʘʥʩʢʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦ-
ʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʧʳʪʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʛʦ ʨʝʟʫʣʴ-
ʪʘʪʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʞʢʫʣʴʪʫʨʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʣʠʥʛʚʦʢʫʣʴʪʫʨʦʣʦʛʠʠ, ʢʦʛʥʠʪʠʚʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ ʠ 
ʥʘʮʠʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʦʡ ʩʧʝʮʠʬʠʢʠ ʷʟʳʢʘ. 
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THE TERM "SOVIETISM" IN THE SYNCHRONY AND DIACHRONY OF OUR LANGUAGE 
 

Yushko Alexandra Mikhailovna  
 

Scientific adviser: Segal Natalia Aleksandrovna 
 
Anotation: This article examines the synchrony and diachrony of the term "Sovietism" in the history of our 
language. It argues that Sovietisms are not a "vestige of the past" but a living and adaptive lexical layer that 
remains relevant in various spheres of communication. The article shows how this term transforms in a syn-
chronous context while maintaining its connection to diachronic changes. Sovietisms acquire new meanings 
and evaluative shades, performing not only a nominative function, but also serving as a tool of speech influ-
ence, including the ideological and emotional marking of an utterance.  
Keywords: Sovietism, term, USSR, synchrony, diachrony 

 
ʃʶʙʦʝ ʠʟʫʯʝʥʠʝ ʩʦʚʝʪʠʟʤʦʚ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʠʭ ʟʥʘʯʝʥʠʡ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʣʝʢʩʝʤʳ ʫʧʠʨʘʝʪʩʷ ʚ ʧʨʦʙʣʝʤʫ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ: ʏʪʦ 
ʪʘʢʦʝ çʩʦʚʝʪʠʟʤè? ʂʘʢ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʧʦʷʚʠʣʩʷ? ʂʘʢʦʚʘ ʝʛʦ ʠʩʪʦʨʠʷ ʚ ʜʠʘʭʨʦʥʠʯʝʩʢʦʤ ʠ ʩʠʥʭʨʦʥʠʯʝ-
ʩʢʦʤ ʘʩʧʝʢʪʘʭ? 

ʊʝʨʤʠʥ çʩʦʚʝʪʠʟʤè ʚʦʟʥʠʢ ʧʦʩʣʝ ɺʝʣʠʢʦʡ ʆʢʪʷʙʨʴʩʢʦʡ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʨʝʚʦʣʶʮʠʠ, ʦʙʦʟʥʘʯʘʷ 
ʚʩʝ, ʯʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʩʘʤʦʡ ʨʝʚʦʣʶʮʠʝʡ, ʥʦʚʳʝ ʩʣʦʚʘ ʠʣʠ ʚʳʨʘʞʝʥʠʷ, ʥʝ ʠʤʝʶʱʠʝ ʘʥʘʣʦʛʦʚ ʚ ʜʨʫ-
ʛʠʭ ʷʟʳʢʘʭ. ʆʜʥʘʢʦ ʩ ʥʘʯʘʣʘ ʩʚʦʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ çʩʦʚʝʪʠʟʤè ʥʝ ʩʨʘʟʫ ʩʪʘʣ ʦʪʥʦʩʠʪʴʩʷ ʢ ʣʠʥʛʚʠʩʪʠʢʝ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʪʝʨʤʠʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʠʩʪʦʨʠʠ, ʪ.ʝ. ʩ ʜʠʘʭʨʦʥʠʯʝʩʢʦʛʦ ʘʩʧʝʢʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʩʪʦʠʪ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʯʪʦ çɼʀɸʍʈʆʅʀʗ [ʜʨ.-ʛʨʝʯ. ŭɘŬ ʯʝʨʝʟ, ʩʢʚʦʟʴ + ɢɟɧɜɞɠ ʚʨʝʤʷ]. ʀʩʪʦʨʠʯʝʩʢʘʷ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʢʘʢ ʧʨʝʜʤʝʪ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʜʠʘʭʨʦʥʥʳʡ ʧʦʜʭʦʜ 
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ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʩʪʦʨʠʠ ʷʟʳʢʘ, ʷʚʣʷʷʩʴ ʧʨʠ ʵʪʦʤ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʩʪʦʨʠʢʦʩʨʘʚʥʠ-
ʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ.è[1]. 

ɺ ʧʝʨʚʳʝ ʜʝʩʷʪʠʣʝʪʠʷ ʉʉʉʈ ʜʘʥʥʳʡ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʝ ʢʘʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ, ʘ 
ʢʘʢ ʦʙʦʟʥʘʯʝʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩʦʚʝʪʩʢʦʡ ʞʠʟʥʠ, ʧʦʣʠʪʠʢʠ ʠ ʠʜʝʦʣʦʛʠʠ. ʕʪʦ ʙʳʣʠ ʩʣʦʚʘ-
ʩʠʤʚʦʣʳ ʥʦʚʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʥʝʩʫʱʠʝ ʷʨʢʫʶ ʦʮʝʥʦʯʥʫʶ ʦʢʨʘʩʢʫ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ, ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 
ʭʘʨʘʢʪʝʨʦʚ (çʩʦʚʝʪʠʟʤè ʢʘʢ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʟʘʚʦʝʚʘʥʠʝ,çʩʦʚʝʪʠʟʤʳè ʢʘʢ ʧʨʠʟʥʘʢʠ ʪʦʪʘʣʠʪʘʨʥʦʛʦ ʫʢʣʘ-
ʜʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝ). 

ʅʦʚʳʡ ʷʟʳʢ ʩʪʘʣ ʦʙʲʝʢʪʦʤ ʦʧʠʩʘʥʠʷ ʧʦʯʪʠ ʩ ʤʦʤʝʥʪʘ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. ɺ 1923 ʛʦʜʫ ʚ ɹʝʨʣʠʥʝ 
ʧʫʙʣʠʢʫʝʪʩʷ ʨʘʙʦʪʘ ʉ.ʀ. ʂʘʨʮʝʚʩʢʦʛʦ çʗʟʳʢ, ʚʦʡʥʘ ʠ ʨʝʚʦʣʶʮʠʷè, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʚʳʜʝʣʷʝʪ ʜʚʝ ʦʩ-
ʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʩʣʦʚʦʪʚʦʨʯʝʩʪʚʘ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʦʚʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʜʣʷ ʥʦʚʳʭ ʧʦʥʷʪʠʡ (ʙʦʣʴʰʝ-
ʚʠʟʤ, ʩʦʚʜʝʧʳ, ʪʘʥʢ ʠ ʜʨ.) ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʳʩʪʨʦ çʚʳʜʳʭʘʝʪʩʷè. ʆʩʦʙʦʝ 
ʚʥʠʤʘʥʠʝ ʣʠʥʛʚʠʩʪ ʫʜʝʣʷʝʪ ʩʦʢʨʘʱʝʥʠʷʤ, ʚʳʜʝʣʷʷ ʧʷʪʴ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʠʧʦʚ: ʙʫʢʚʝʥʥʳʝ (ʏʂ, ʢ-ʨ), ʟʚʫ-
ʢʦʚʳʝ (ʈʦʧʠʪ, ɻʚʠʫ), ʩʣʦʛʦʚʳʝ (ʩʦʚʜʝʧ, ʥʘʨʢʦʤʧʨʦʩ), ʩʤʝʰʘʥʥʳʝ (ʈʦʩʪʘ, ɺʠʢʞʝʣʴ) ʠ ʩʣʦʞʥʳʝ ʩʦʢʨʘʱʝ-
ʥʠʷ (ɻʣʘʚʢʦʥʝʬʪʴ, ʛʣʘʚʪʘʙʘʢ). 

ɺ 1951 ʛʦʜʫ ʉ.ʀ. ʆʞʝʛʦʚ ʚ ʩʪʘʪʴʝ çʆʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʉʦʚʝʪʩʢʫʶ ʵʧʦʭʫè 
ʚʳʜʝʣʠʣ ʪʨʠ ʵʪʘʧʘ: 20-ʝ ʛʦʜʳ ð ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʡ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ; 30-ʝ ʛʦʜʳ 
ð ʙʫʨʥʳʡ ʨʦʩʪ ʥʦʚʦʡ ʣʝʢʩʠʢʠ; 40ï50-ʝ ʛʦʜʳ ð ʫʩʚʦʝʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-
ʧʦʣʠʪʠʯʝʩʢʦʡ ʣʝʢʩʠʢʠ. 

ɺ 1928 ʛʦʜʫ ʚʳʰʣʘ ʢʥʠʛʘ ɸ.ʄ. ʉʝʣʠʱʝʚʘ çʗʟʳʢ ʨʝʚʦʣʶʮʠʦʥʥʦʡ ʵʧʦʭʠè, ʚ ʢʦʪʦʨʦʡ ʘʚʪʦʨ ʬʠʢʩʠ-
ʨʫʝʪ ʩʣʝʜʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʷʟʳʢʘ: ʠʥʦʷʟʳʯʥʳʝ ʩʣʦʚʘ, ʩʣʦʚʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʝʥʠʷ, ʩʦʯʝʪʘʥʠʷ ʧʨʝʞʥʠʭ 
ʪʝʨʤʠʥʦʚ ʩ ʥʦʚʳʤʠ ʧʨʠʣʘʛʘʪʝʣʴʥʳʤʠ ʠ ʥʘʨʝʯʠʷʤʠ, ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʄ.ɸ. ʈʳʙʥʠʢʦʚʘ ʚ çɺʚʝʜʝʥʠʠ ʚ ʩʪʠʣʠʩʪʠʢʫè (1937) ʚʳʜʝʣʠʣʘ ʜʚʝ ʛʨʫʧʧʳ ʥʝʦʣʦʛʠʟʤʦʚ: ʥʝ ʠʤʝʶ-
ʱʠʝ ʘʥʘʣʦʛʠʡ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʤ ʙʳʪʫ (ʢʦʣʭʦʟ, ʪʨʫʜʦʜʝʥʴ) ʠ ʠʤʝʶʱʠʝ ʧʝʨʝʢʣʠʯʢʠ ʩ ʜʦʩʦʚʝʪʩʢʠʤʠ 
ʩʣʦʚʘʤʠ (ʢʨʘʩʥʦʘʨʤʝʝʮ, ʜʝʢʨʝʪ). 

ɺ 1962 ʛʦʜʫ ʄ.ɺ. ʇʘʥʦʚ ʚ ʩʪʘʪʴʝ çʆ ʨʘʟʚʠʪʠʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʩʦʚʝʪʩʢʦʤ ʦʙʱʝʩʪʚʝè ʚʳʜʝʣʠʣ 
ʧʝʨʠʦʜʳ ʨʘʟʚʠʪʠʷ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʷʟʳʢʘ: 20-ʝ, 30ï40-ʝ ʠ 50-ʝ ʛʦʜʳ. 

ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʨʘʙʦʪʝ ɽ.ɼ. ʇʦʣʠʚʘʥʦʚʘ çʈʝʚʦʣʶʮʠʷ ʠ ʣʠʪʝʨʘʪʫʨ-
ʥʳʝ ʷʟʳʢʠ ʉʦʶʟʘ ʉʉʈè (1931 ʛ.). ɻʣʘʚʥʝʡʰʠʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʚʝʪʠʟʤʦʚ ʩʪʘʣʠ: ʥʘʣʠ-
ʯʠʝ ʥʦʚʳʭ ʧʦʥʷʪʠʡ, ʪʨʝʙʫʶʱʠʭ ʥʦʚʳʭ ʩʣʦʚ, ʠ ʠʟʤʝʥʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʥʦʩʠʪʝʣʝʡ ʷʟʳʢʘ. ʇʦʣʠ-
ʚʘʥʦʚ ʚʳʜʝʣʠʣ ʪʨʠ ʧʫʪʠ ʧʦʷʚʣʝʥʠʷ ʥʦʚʳʭ ʩʣʦʚ: ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʪʘʨʦʛʦ ʩʣʦʚʘ (ʩʦʚʝʪ), ʟʘʠʤʩʪʚʦ-
ʚʘʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʩʣʦʚʘ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʣʦʚ ð ʪʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ (ʧʨʘʚʦʫʯʝʥʠʝ) ʠ ʯʝʨʝʟ 
ʘʙʙʨʝʚʠʘʮʠʶ (ʉʦʚʥʘʨʢʦʤ, ʵʩ-ɻ ʨ, ʥʵʧ). 

ɼʠʘʭʨʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʝʨʤʠʥ çʩʦʚʝʪʠʟʤè ʢʘʢ ʥʘʫʯʥʦʝ ʧʦʥʷʪʠʝ ʥʝ ʙʳʣ ʜʘʥ ʠʟ-
ʥʘʯʘʣʴʥʦ ʚ ʛʦʪʦʚʦʤ ʚʠʜʝ, ʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʧʨʦʡʜʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʠ. 
ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʩʘʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ (ʂʘʨʮʝʚʩʢʠʡ, ʉʝʣʠʱʝʚ, ʆʞʝʛʦʚ, ʇʦʣʠʚʘʥʦʚ ʠ ʜʨ.) 
ʝʱʝ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʦʚʦ çʩʦʚʝʪʠʟʤè ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʦʷʚʰʝʛʦʩʷ ʪʝʨʤʠʥʘ - ʦʥʠ ʛʦʚʦʨʠʣʠ ʦ çʷʟʳʢʝ ʨʝ-
ʚʦʣʶʮʠʦʥʥʦʡ ʵʧʦʭʠè, çʥʦʚʳʭ ʩʣʦʚʘʭè, çʥʝʦʣʦʛʠʟʤʘʭè, çʩʦʢʨʘʱʝʥʠʷʭè, çʷʟʳʢʝ ʩʦʚʝʪʩʢʦʛʦ ʦʙʱʝʩʪʚʘè.  

ɻʦʚʦʨʷ ʦ ʩʠʥʭʨʦʥʠʠ (çʉʀʅʍʈʆʅʀʗ [ʜʨ.-ʛʨʝʯ. ůuɜɢɟɞɜɞɠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ]. 1) ʆʜʥʦʚʨʝʤʝʥʥʦʩʪʴ, 
ʩʦʚʧʘʜʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ; 2) ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʷʟʳʢʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʵʧʦʭʫ.è[1]), ʥʝʣʴʟʷ ʥʝ ʩʢʘʟʘʪʴ 
ʦ ʏʝʨʥʦʚʝ ɻ.ɺ., ʜʘʚʰʝʤ ʧʝʨʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥʘ çʩʦʚʝʪʠʟʤè. ʋʯʸʥʳʡ ʥʘʟʳʚʘʣ ʩʦʚʝʪʠʟʤʘʤʠ ʝʜʠ-
ʥʠʮʳ çʢʦʪʦʨʳʝ ʚʦʟʥʠʢʣʠ ʚ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʠʣʠ ʧʨʠʦʙʨʝʣʠ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʧʦʩʣʝ ɺʝ-
ʣʠʢʦʡ ʆʢʪʷʙʨʴʩʢʦʡ ʨʝʚʦʣʶʮʠʠè, ʥʘʧʨʠʤʝʨ çʚʝʨʪʫʰʢʘè, çʙʠʯè, ʩʪʠʣʷʛʘè ʠ ʜʨ. [3] ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 
ʤʠʨʝ ʧʦʥʷʪʠʝ ʠʟʤʝʥʠʣʦ ʩʦʚʝ ʟʥʘʯʝʥʠʝ: ʇʦ ʣʠʥʛʚʦʩʪʨʘʥʦʚʝʜʯʝʩʢʦʤʫ ʩʣʦʚʘʨʶ çʈʦʩʩʠʷè ʪʝʨʤʠʥ çʩʦʚʝ-
ʪʠʟʤè ʟʚʫʯʠʪ ʢʘʢ çʉʣʦʚʦ ʠʣʠ ʦʙʦʨʦʪ ʨʝʯʠ, ʦʪʨʘʞʘʶʱʠʝ ʨʝʘʣʠʠ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚ ʠʩʪʦʨʠʠ ʈʦʩʩʠʠ 
(1917ï1991 ʛʛ.).è. ɺ çʊʦʣʢʦʚʦʤ ʩʣʦʚʘʨʝ ʷʟʳʢʘ ʉʦʚʜʝʧʠʠè ʦʧʨʝʜʝʣʝʥʠʝ ʟʚʫʯʠʪ ʪʘʢ: ç ʉʣʦʚʦ, ʦʪʨʘʞʘʶʱʝʝ ʢʘʢʫʶ-ʣ. 
ʨʝʘʣʠʶ, ʧʦʥʷʪʠʝ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ.è[2]. 

ʆʜʥʘʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʩʦʚʝʪʠʟʤè ʤʳ ʤʦʞʝʤ ʚʩʪʨʝʪʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢʘʭ, 
ʥʦ ʠ ʚ ʧʨʦʯʠʭ, ʧʦʟʚʦʣʷʷ ʥʘʤ ʚʟʛʣʷʥʫʪʴ ʥʘ ʪʝʨʤʠʥ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ. ɺ ʧʦʣʠʪʦʣʦʛʠʠ ʩʦʚʝʪʠʟʤ ʦʧʠʩʳʚʘʝʪ 
ʧʦʣʠʪʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʝʛʦ ʠʜʝʦʣʦʛʠʶ, ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʠʜʝʡʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʚʝʪʩʢʫʶ ʚʣʘʩʪʴ ʢʘʢ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʠʧ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʯʪʦ ʤʳ ʤʦ-
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ʞʝʤ ʧʨʦʩʣʝʜʠʪʴ ʠʟ ʨʘʙʦʪ ɺʠʰʥʷʢʘ ʄ.ɺ. [6.]ɺ ʠʩʪʦʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩʦʚʝʪʠʟʤʳ ʢʘʢ ʤʘʨʢʝʨʳ ʵʧʦʭʠ, 
ʥʘʟʳʚʘʷ ʠʭ çʠʩʪʦʨʠʟʤʘʤʠè, ʪ.ʝ. ʩʣʦʚʘʤʠ, ʫʰʝʜʰʠʤʠ ʠʟ ʘʢʪʠʚʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚʤʝʩʪʝ ʩ ʦʧʠʩʳʚʘʝʤʦʡ 
ʵʧʦʭʦʡ. ɺ ʩʦʮʠʦʣʦʛʠʠ ʧʦʜ ʩʦʚʝʪʠʟʤʘʤʠ ʧʦʥʠʤʘʶʪ ʣʶʙʳʝ ʧʨʠʤʝʪʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʚʝʪʩʢʦʡ ʵʧʦʭʠ, ʢʦ-
ʪʦʨʳʝ ʧʨʦʷʚʣʷʣʠʩʴ ʚʦ ʚʩʸʤ: ʚ ʪʦʤ, ʢʘʢ ʫʩʪʨʦʝʥʘ ʚʣʘʩʪʴ (ʧʦʣʠʪʠʢʘ), ʢʘʢ ʨʘʙʦʪʘʣʠ ʟʘʚʦʜʳ ʠ ʨʘʩʧʨʝʜʝʣʷ-
ʣʠʩʴ ʪʦʚʘʨʳ (ʵʢʦʥʦʤʠʢʘ), ʢʘʢ ʣʶʜʠ ʦʙʱʘʣʠʩʴ ʠ ʚʦʩʧʠʪʳʚʘʣʠ ʜʝʪʝʡ (ʩʦʮʠʘʣʴʥʘʷ ʩʬʝʨʘ) ʠ ʜʘʞʝ ʚ ʪʦʤ, 
ʢʘʢʠʝ ʬʠʣʴʤʳ ʩʤʦʪʨʝʣʠ ʠ ʢʥʠʛʠ ʯʠʪʘʣʠ (ʢʫʣʴʪʫʨʘ). 
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ǬǤǭǪǭǢǧǦǫǺ ǡ ǰǭǡǯǤǫǤǬǬǭǫ ǯǲǰǰǩǭǫ 
ǾǦǺǩǤ8 ǰǤǫǟǬǱǧǩǭ-ǮǯǟǢǫǟǱǧǶǤǰǩǧǨ 
ǟǰǮǤǩǱ 

ǴȍȃȒȐ ǟȌǿȐȑǿȐȇȞ ǼȃȒǿȏȃȍȁȌǿ 
ʩʪʫʜʝʥʪ 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʝʛʘʣ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʜ. ʬʠʣʦʣ. ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʠ ʦʙʱʝʛʦ ʷʟʳʢʦʟʥʘʥʠ ̫

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ʀ. ɺʝʨʥʘʜʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʈʫʩʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʩʠʩʪʝʤʦʡ, ʘ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʦʤ, ʢʦʪʦʨʳʡ ʧʦʜʩʪʨʘʠʚʘʝʪʩʷ 
ʧʦʜ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʘ, ʙʫʜʴ ʪʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ, ʩʦʮʠʘʣʴʥʳʝ ʩʜʚʠʛʠ ʠʣʠ ʞʝ ʧʦʣʠʪʠʯʝʩʢʠʝ 
ʠʟʤʝʥʝʥʠʷ. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʩʣʦʚ (ʥʝʦʣʦʛʠʟʤʦʚ) ʷʚʣʷʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʧʨʦʮʝʩʩʦʤ, ʘ ʥʝʦʙʭʦʜʠʤʦʡ ʨʝʘʢ-
ʮʠʝʡ ʷʟʳʢʘ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʨʝʘʣʴʥʦʩʪʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʷʟʳʢʦʚʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. 
ɹʝʟ ʥʠʭ ʤʝʭʘʥʠʟʤ ʷʟʳʢʘ ʫʪʨʘʪʠʣ ʙʳ ʩʧʦʩʦʙʥʦʩʪʴ ʦʧʠʩʳʚʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʷʚʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝ-
ʢʫʱʝʡ ʵʧʦʭʦʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʦʣʦʛʠʟʤ, ʘʥʘʣʠʟ, ʤʦʨʬʝʤʥʳʡ ʨʘʟʙʦʨ, ʣʝʢʩʠʢʘ, ʩʣʝʥʛ 
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Abstract: The Russian language is not just a system, but a living organism that adapts to societal changes, be 
they technological progress, social upheavals, or political upheavals. The emergence of new words (neolo-
gisms) is not just a process, but a necessary response of language to the transformation of reality, in order to 
form a comprehensive linguistic picture of the world. Without them, the mechanism of language would lose the 
ability to describe any phenomena in accordance with the current era. 
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ʈʫʩʩʢʠʡ ʷʟʳʢ, ʧʦʜʦʙʥʦ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʞʠʚʦʤʫ ʦʨʛʘʥʠʟʤʫ, ʙʳʩʪʨʦ ʦʪʢʣʠʢʘʝʪʩʷ ʥʘ ʩʦʮʠʘʣʴʥʳʝ, ʧʦ-

ʣʠʪʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ʅʘʯʘʣʦ 00ðʭ ʩʪʘʣʦ ʧʝʨʝʣʦʤʥʳʤ ʵʪʘʧʦʤ ʢ ʧʫʪʠ 
ʪʘʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʢʘʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ.  ɿʘʪʝʤ ʚ 20ðʭ ʛʦʜʘʭ ʧʦʣʫʯʠʣ ʩʚʦʸ ʥʘʯʘʣʦ ʧʝʨʠʦʜ ʚʝ-
ʣʠʢʠʭ ʩʜʚʠʛʦʚ ʚ ʪʝʭʥʦʣʦʛʠʷʭ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʊʘʢʞʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʥʦʚʳʭ ʩʫʙʢʫʣʴʪʫʨ ʠ ʩʦʮʠʘʣʴ-
ʥʳʭ ʩʝʪʝʡ. ʇʨʦʭʦʜʷ ʚʩʝ ʵʪʠ ʵʪʘʧʳ, ʷʟʳʢ ʧʘʨʘʣʣʝʣʴʥʦ ʥʝ ʧʨʝʢʨʘʱʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʩ ʦʙʱʝʩʪʚʦʤ ʠ ʤʠʨʦʤ. 

ʂʣʶʯʝʚʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʷʟʳʢʘ ʠ ʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʪʘʣʠ ʥʝʦʣʦʛʠʟʤʳ. ʀʨʠʥʘ 
ɺʣʘʜʠʤʠʨʦʚʥʘ ɸʨʥʦʣʴʜ ʜʘʚʘʣʘ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʨʤʠʥʘ: çʅʝʦʣʦʛʠʟʤʳ ï ʵʪʦ ʩʣʦʚʘ 
ʠʣʠ ʬʨʘʟʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʦʨʦʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʷʟʳʢ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʢʫʣʴʪʫʨʳ ʠ ʪʝʭʥʠʢʠ, ʨʘʟʚʠʪʠʝʤ ʠʣʠ 
ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʙʳʪʫ ʠ ʫʩʣʦʚʠʷʭ ʞʠʟʥʠ ʣʶʜʝʡ ʠ ʦʱʫʱʘʝ-
ʤʳʝ ʛʦʚʦʨʷʱʠʤʠ ʢʘʢ ʥʦʚʳʝè.  ʕʪʘʧ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʩʣʦʚ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʚʘʞʥʳʤ ʜʣʷ ʧʝʨʠʦʜʘ ʘʢ-
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʪʠʚʥʳʭ ʠʩʧʦʣʴʟʦʚʘʥʠʡ ʤʝʩʩʝʥʜʞʝʨʦʚ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʀʟðʟʘ ʫʩʢʦʨʝʥʠʷ ʪʝʤʧʘ ʦʙʱʝʥʠʷ ʚʦʟʥʠʢ 
ʟʘʧʨʦʩ ʥʘ ʟʘʤʝʥʫ ʛʨʦʤʦʟʜʢʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʣʦʚ. ɹʳʩʪʨʘʷ ʦʥʣʘʡʥðʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦʚʣʠʷʣʘ ʥʘ ʧʨʦ-
ʜʚʠʞʝʥʠʝ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʦʨʦʪʢʠʭ ʸʤʢʠʭ ʩʣʦʚ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʙʳʩʪʨʦʡ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟ-
ʨʦʩʣʘ. 

ɺ ʧʝʨʠʦʜ ʩ 2023 ʧʦ 2025 ʛʦʜ ʚʣʠʷʥʠʝ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʜʦʩʪʠʛʣʦ ʩʚʦʝʛʦ ʧʠʢʘ. ʀʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʩʪʘʣʦ ʧʦʚʩʝʜʥʝʚʥʦʡ ʥʦʨʤʦʡ. ɹʣʘʛʦʜʘʨʷ ʠʤ ʧʨʦʠʩʭʦʜʠʪ ʤʘʩʩʦʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 
çʫʜʦʙʥʳʭè ʩʣʦʚ ï ʥʝʦʣʦʛʠʟʤʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʜʥʠʤ ʩʣʦʚʦʤ ʟʘʤʝʥʠʪʴ ʮʝʣʳʝ ʬʨʘʟʳ ʠʣʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
ʀʟʫʯʝʥʠʝ ʥʝʦʣʦʛʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʩʦʚʨʝʤʝʥʥʦʡ ʣʠʥʛʚʠʩʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟ ʥʦʚʳʭ 
ʩʣʦʚ ʧʦʤʦʛʘʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʣʝʜʠʪʴ ʦʙʦʛʘʱʝʥʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ, ʥʦ ʠ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʩʦʮʠʘʣʴʥʦð
ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʦʙʣʠʢ ʩʝʛʦʜʥʷʰʥʝʛʦ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʥʝʦʣʦʛʠʟʤʦʚ ʷʚʣʷʶʪʩʷ ʧʨʠʣʘʛʘʪʝʣʴʥʳʝ. ʉʣʦʚ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 
ʩʚʦʝʡ ʬʦʨʤʝ, ʷʚʣʷʶʱʠʤʠʩʷ ʜʘʥʥʦʡ ʯʘʩʪʴʶ ʨʝʯʠ ï ʥʝʤʥʦʛʦ, ʥʦ ʣʝʢʩʝʤ, ʧʨʠʦʙʨʝʪʰʠʭ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩ 
ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʩʣʦʚʘ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ. ɺ ʜʘʥʥʳʭ ʧʨʠʤʝʨʘʭ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʩʣʦʚʘ ʢʘʢ ʧʝʨ-
ʚʦʛʦ ʪʠʧʘ, ʪʘʢ ʠ ʚʪʦʨʦʛʦ: ʙʵʛʛʠ, ʦʚʝʨʢʫʢ, ʜʝʣʫʣʫ, ʩʢʠʙʠʜʠ, ʠʤʙʦʚʳʡ, ʟʘʙʘʛʦʚʘʥʥʳʡ, ʚʘʡʙʦʚʳʡ. 

ɹʵʛʛʠ (ʠʥʦʛʜʘ ʙʘʛʛʠ) ï (ʦʪ ʘʥʛʣ. Baggy ï ʤʝʰʢʦʚʘʪʳʡ) ʵʣʝʤʝʥʪ ʦʜʝʞʜʳ (ʟʘʯʘʩʪʫʶ ʜʞʠʥʩʳ), ʨʘʟʤʝʨ 
ʢʦʪʦʨʦʛʦ ʙʦʣʴʰʝ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʦʪ ʧʦʚʩʝʜʥʝʚʥʦʛʦ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʘʟʛʦʚʦʨʝ ʦ ʤʦʜʝ, ʦʩʦʙʝʥʥʦ ʦ 
ʩʪʠʣʝ ʭʠʧðʭʦʧ ʠʣʠ 80ðʭ. ʊʘʢʞʝ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʦʜʝʞʜʳ, ʚ 
ʦʩʦʙʝʥʥʦʩʪʠ ʩ ʜʞʠʥʩʘʤʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʯʝ-
ʛʦðʪʦ ʙʦʣʴʰʦʛʦ. ʇʨʠʤʝʨ ʫʧʦʪʨʝʙʣʝʥʠʷ: çʕʢʩʧʝʨʠʤʝʥʪʠʨʫʡʪʝ ʩ ʮʚʝʪʘʤʠ ʠ ʪʝʢʩʪʫʨʘʤʠ: ʞʘʢʝʪ ʚ ʢʣʝʪʢʫ, ʚ 
ʧʦʣʦʩʢʫ ʠʣʠ ʦʜʥʦʪʦʥʥʳʡ, ʦʥʠ ʙʫʜʫʪ ʦʜʠʥʘʢʦʚʦ ʩʪʠʣʴʥʦ ʩʤʦʪʨʝʪʴʩʷ ʩ ʙʘʛʛʠè [ʖʣʠʷ ɺʠʰʥʝʚʩʢʘʷ çʉ ʯʝʤ 
ʥʦʩʠʪʴ ʙʘʛʛʠè 23 ʦʢʪʷʙʨʷ 2025ʛ. https://stockmann.ru/fashionïblog/sïchemïnositï 
baggi/?utm_referrer=https%3a%2f%2fyandex.ru%2f] 

ʆʚʝʨʢʫʢ ï ʦʟʥʘʯʘʝʪ çʜʝʣʘʪʴ ʯʪʦïʪʦ ʚ ʠʟʙʳʪʢʝè, çʧʝʨʝʫʩʝʨʜʩʪʚʦʚʘʪʴè. ʗʚʣʷʝʪʩʷ ʥʝʠʟʤʝʥʷʝʤʳʤ 
ʧʨʠʣʘʛʘʪʝʣʴʥʳʤ, ʠʥʦʛʜʘ ʤʝʞʜʦʤʝʪʠʝʤ. ʋʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ: ʦʧʠʩʘʥʠʷ ʚ ʠʛʨʝ, ʙʳʪʝ, ʨʘʙʦ-
ʪʝ, ʠʥʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʚʟʷʣ ʥʘ ʩʝʙʷ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʨʘʙʦʪʳè. ɼʘʥʥʦʝ 
ʩʣʦʚʦ ʝʱʸ ʥʝ ʧʨʠʦʙʨʝʣʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʨʫʩʩʢʠʭ ʤʦʨʬʝʤ, ʯʪʦʙʳ ʨʫʩʠʬʠʮʠʨʦʚʘʪʴʩʷ. ʇʨʠʤʝʨʦʤ ʫʧʦ-
ʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʅʝ ʦʚʝʨʢʫʢ ʪʦʪʝʤʳ ʙʝʩʩʤʝʨʪʠʷ, ʠʭ ʦʯʝʥʴ ʩʣʦʞʥʦ ʬʘʨʤʠʪʴè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪ-
ʥʦʡ ʨʝʯʠ).  

ɼʝʣʫʣʫ ï (ʦʪ ʘʥʛʣ. Delusional ï ʙʨʝʜʦʚʳʡ, ʚ ʟʘʙʣʫʞʜʝʥʠʠ) ï ʦʟʥʘʯʘʝʪ çʚʠʪʘʶʱʠʡ ʚ ʦʙʣʘʢʘʭè. ʕʪʦ 
ʥʝʠʟʤʝʥʷʝʤʦʝ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ, ʨʝʞʝ ʩʫʱʝʩʪʚʠʪʝʣʴʥʦʝ. ʏʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʧʨʝʙʳʚʘʶ-
ʱʠʡ ʚ ʥʝʨʝʘʣʠʩʪʠʯʥʳʭ, ʯʘʱʝ ʨʦʤʘʥʪʠʯʝʩʢʠʭ ʬʘʥʪʘʟʠʷʭè. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʦʙʩʫʞʜʝʥʠʠ ʦʪʥʦʰʝʥʠʡ ʠʣʠ 
ʞʝ ʚ ʢʘʯʝʩʪʚʝ ʰʫʪʢʠ ʥʘʜ ʩʦʙʦʡ. ʇʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʍʦʪʷ ʷ ʦʯʝʥʴ ʣʶʙʣʶ ʢïʧʦʧ, ʥʦ ʥʝ 
ʤʦʛʫ ʠʛʥʦʨʠʨʦʚʘʪʴ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʣʫʣʫ ʬʘʥʘʪʦʚ, 2023 https://vk.com/wallï182032975_456539].  

ʉʢʠʙʠʜʠ ï (ʧʨʦʠʟʦʰʣʦ ʦʪ ʥʘʟʚʘʥʠʷ ʚʝʙðʩʝʨʠʘʣʘ Skibidi Toilet, ʛʜʝ ʘʥʪʨʦʧʦʤʦʨʬʥʳʝ ʫʥʠʪʘʟʳ ʠʩ-
ʧʦʣʥʷʶʪ ʧʝʩʥʶ) ï ʦʟʥʘʯʘʝʪ çʭʘʦʪʠʯʥʳʡ, ʘʙʩʫʨʜʥʳʡ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʧʝʨʝʛʨʫʞʝʥʥʳʡ, ʥʦ ʣʠʰʸʥʥʳʡ ʢʦʥ-
ʢʨʝʪʥʦʛʦ ʩʤʳʩʣʘè. ʕʪʦ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ ʠʣʠ ʫʩʠʣʠʪʝʣʴ. ʏʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʩʪʨʘʥʥʳʡ, 
ʥʝʣʝʧʳʡ, ʚʳʙʠʚʘʶʱʠʡʩʷ ʠʟ ʣʦʛʠʢʠè, ʘ ʪʘʢʞʝ ʢʘʢ ʩʪʠʣʠʩʪʠʯʝʩʢʠʡ ʤʘʨʢʝʨ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʧʦʜʨʦʩʪʢʦ-
ʚʦʤʫ ʤʝʤðʧʨʦʩʪʨʘʥʩʪʚʫ 2023 ð2024 ʛʦʜʦʚ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʜʘʥʠʷ ʨʝʯʠ ʘʙʩʫʨʜʠʩʪʩʢʦʛʦ ʦʪʪʝʥʢʘ, 
ʜʣʷ ʧʦʜʯʸʨʢʠʚʘʥʠʷ ʭʘʦʪʠʯʥʦʩʪʠ ʜʝʡʩʪʚʠʷ ʠʣʠ ʢʘʢ ʤʝʞʜʦʤʝʪʥʦʝ ʚʦʩʢʣʠʮʘʥʠʝ ʙʝʟ ʩʝʤʘʥʪʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ. ʇʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʆʥ ʧʨʦʩʪʦ ʥʘʜʝʣ ʰʘʧʢʫ ʥʘ ʥʦʛʠ ʠ ʥʘʯʘʣ ʪʘʥʮʝʚʘʪʴ ï 
ʵʪʦ ʙʳʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʢʠʙʠʜʠè. (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ). 

ʀʤʙʦʚʳʡ ð (ʦʪ ʘʥʛʣ. imbalance ï ʜʠʩʙʘʣʘʥʩ, ʥʘʨʫʰʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ; ʯʝʨʝʟ ʠʛʨʦʚʦʝ ʩʦʢʨʘʱʝ-
ʥʠʝ imba) ï ʯʨʝʟʤʝʨʥʦ ʩʠʣʴʥʳʡ, ʥʘʨʫʰʘʶʱʠʡ ʙʘʣʘʥʩ, ʣʫʯʰʠʡ ʚ ʩʚʦʝʤ ʢʣʘʩʩʝ. ʕʪʦ ʩʢʣʦʥʷʝʤʦʝ ʧʨʠʣʘ-
ʛʘʪʝʣʴʥʦʝ (ʠʤʙʦʚʳʡ, ʠʤʙʦʚʘʷ, ʠʤʙʦʚʦʝ, ʠʤʙʦʚʳʝ). ʏʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʠ çʤʦʱʥʝʝ ʚʩʝʭ 
ʦʩʪʘʣʴʥʳʭ, ʥʝʩʧʨʘʚʝʜʣʠʚʦ ʭʦʨʦʰʠʡè ï ʢʘʢ ʢʦʤʧʣʠʤʝʥʪ ʠʣʠ, ʚ ʠʛʨʦʚʦʤ ʢʦʥʪʝʢʩʪʝ, ʢʘʢ ʞʘʣʦʙʘ ʥʘ ʦʪʩʫʪ-
ʩʪʚʠʝ ʙʘʣʘʥʩʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝʦʠʛʨʘʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʝʨʩʦʥʘʞʝʡ, ʦʨʫʞʠʷ ʠʣʠ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘ ʪʘʢ-
ʞʝ ʚ ʙʳʪʦʚʦʡ ʨʝʯʠ ʠ ʠʥʪʝʨʥʝʪðʦʙʱʝʥʠʠ ï ʢʘʢ ʚʳʩʰʘʷ ʩʪʝʧʝʥʴ ʧʦʭʚʘʣʳ ʠʣʠ ʠʨʦʥʠʠ. ʇʨʠʤʝʨʦʤ ʫʧʦ-
ʪʨʝʙʣʝʥʠʷ ʷʚʣʷʝʪʩʷ: çʕʪʦʪ ʛʝʨʦʡ ʪʘʢʦʡ ʠʤʙʦʚʳʡ, ʯʪʦ ʩ ʥʠʤ ʤʦʞʥʦ ʚʳʠʛʨʳʚʘʪʴ ʜʘʞʝ ʥʝ ʛʣʷʜʷ ʚ 
ʵʢʨʘʥ, ʨʘʟʨʘʙʦʪʯʠʢʠ, ʧʦʬʠʢʩʠʪʝ ʫʞʝ!è (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ, ʚʟʷʪʦʡ ʠʟ ʠʛʨʦʚʦʛʦ ʯʘʪʘ). 

ɿʘʙʘʛʦʚʘʥʥʳʡ ð (ʦʪ ʘʥʛʣ. bug ï ʦʰʠʙʢʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ; ʯʝʨʝʟ ʛʣʘʛʦʣ to bug ï ʨʘʙʦʪʘʪʴ ʩ 
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ʦʰʠʙʢʘʤʠ) ïʨʘʙʦʪʘʶʱʠʡ ʩ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʙʦʷʤʠ, ʥʝʢʦʨʨʝʢʪʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʡ, ʛʣʶʯʥʳʡ. ʕʪʦ ʩʢʣʦ-
ʥʷʝʤʦʝ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ (ʟʘʙʘʛʦʚʘʥʥʳʡ, ʟʘʙʘʛʦʚʘʥʥʘʷ, ʟʘʙʘʛʦʚʘʥʥʦʝ, ʟʘʙʘʛʦʚʘʥʥʳʝ). ʏʘʩʪʦ ʫʧʦʪʨʝʙʣʷʝʪ-
ʩʷ ʚ ʟʥʘʯʝʥʠʠ çʩʦʜʝʨʞʘʱʠʡ ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ, ʚʝʜʫʱʠʡ ʩʝʙʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ, ʥʘʨʫʰʘʶʱʠʡ ʦʞʠʜʘʝʤʫʶ 
ʣʦʛʠʢʫè. ʀʩʧʦʣʴʟʫʝʪʩʷ ʚ ʚʠʜʝʦʠʛʨʘʭ, ʦʙʩʫʞʜʝʥʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʠʣʦʞʝʥʠʡ ʠ ʩʘʡʪʦʚ, ʘ 
ʪʘʢʞʝ ʚ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ ï ʦ ʣʶʙʳʭ ʥʝʧʦʣʘʜʢʘʭ ʚ ʨʝʘʣʴʥʦʤ ʤʠʨʝ (ʩ ʠʨʦʥʠʝʡ). ʇʨʠʤʝʨʦʤ ʫʧʦʪʨʝʙʣʝ-
ʥʠʷ ʷʚʣʷʝʪʩʷ: çɺʯʝʨʘ ʫʩʪʘʥʦʚʠʣ ʦʙʥʦʚʣʝʥʠʝ, ʠ ʪʝʧʝʨʴ ʚʝʩʴ ʤʦʡ ʧʝʨʩʦʥʘʞ ʟʘʙʘʛʦʚʘʥʥʳʡ ï ʝʛʦ ʥʝ ʚʠʜʥʦ 
ʥʘ ʢʘʨʪʝ, ʘ ʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʨʘʙʦʪʘʶʪè (ʅʘ ʤʘʪʝʨʠʘʣʝ ʫʩʪʥʦʡ ʨʝʯʠ, ʚʟʷʪʦʡ ʠʟ ʠʛʨʦʚʦʛʦ ʯʘʪʘ). 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʝʜʠʥʠʮʳ ʷʟʳʢʘ ʜʘʶʪ ʧʦʥʷʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʷ ʨʝʯʝʚʳʭ ʫʩʠʣʠʡ ʠ ʚʨʝʤʝʥʠ ʷʚ-
ʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʥʝʦʣʦʛʠʟʤʳ ʚʳʧʦʣʥʷʶʪ ʵʪʫ 
ʬʫʥʢʮʠʶ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ: ʦʜʥʠ ʟʘʤʝʥʷʶʪ ʮʝʣʳʝ ʬʨʘʟʳ, ʜʨʫʛʠʝ ʞʝ ʜʘʶʪ ʤʦʤʝʥʪʘʣʴʥʫʶ ʵʤʦʮʠʦ-
ʥʘʣʴʥʫʶ ʦʮʝʥʢʫ ʧʨʦʠʩʭʦʜʷʱʝʤʫ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ ʚʘʞʥʫʶ ʩʪʝʧʝʥʴ ʘʜʘʧʪʘʮʠʠ ʜʘʥʥʳʭ ʩʣʦʚ. ʏʘʩʪʴ ʣʝʢʩʝʤ ʩʦʭʨʘʥʷʝʪ ʩʪʘʪʫʩ ʥʝʠʟ-
ʤʝʥʷʝʤʳʭ ʥʝʦʣʦʛʠʟʤʦʚ, ʥʝ ʧʨʠʦʙʨʝʪʘʷ ʨʫʩʩʢʠʝ ʤʦʨʬʝʤʳ ʠ ʩʢʣʦʥʝʥʠʷ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʠʭ ʥʝ-
ʜʘʚʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʚʭʦʞʜʝʥʠʠ ʚ ʨʫʩʩʢʠʡ ʷʟʳʢ. ɼʨʫʛʠʝ ʩʣʦʚʘ ʥʘʧʨʦʪʠʚ, ʘʢʪʠʚʥʦ ʨʫʩʠʬʠʮʠʨʫʶʪʩʷ. 
ʆʥʠ ʦʙʨʝʪʘʶʪ ʩʫʬʬʠʢʩʳ, ʩʢʣʦʥʷʶʪʩʷ ʧʦ ʧʘʜʝʞʘʤ ʠ ʯʠʩʣʘʤ, ʦʙʨʘʟʫʶʪ ʧʨʦʠʟʚʦʜʥʳʝ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ 
ʫʢʦʨʝʥʝʥʠʠ ʚ ʩʠʩʪʝʤʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ.  
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ǮǯǟǡǭǡǺǤ ǟǰǮǤǩǱǺ ǯǤǢǲǪǧǯǭǡǟǬǧǾ 
ǱǲǯǧǰǱǰǩǭǨ ǣǤǾǱǤǪǻǬǭǰǱǧ ǡ ǯǭǰǰǧǧ8 
ǮǯǭǠǪǤǫǺ ǧ ǮǲǱǧ ǯǤǷǤǬǧǾ 

ǱȉǿȖȄȌȉȍ ǭȊțȂǿ ǡȇȉȑȍȏȍȁȌǿ 
ʢ.ʶ.ʥ., ʜʦʮʝʥʪ 

ǯǿȊȉȇȌǿ ǱǿȑțȞȌǿ ǧȂȍȏȄȁȌǿ 
ʩʪʫʜʝʥʪʢʘ ʤʘʛʠʩʪʨʘʪʫʨʳ ʧʦ ʧʨʦʛʨʘʤʤʝ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘè 

ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦ-
ʚʘʥʠʷ ʪʫʨʠʩʪʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺ ʥʝʡ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʫʱʝ-
ʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʥʦʨʤ, ʚʳʷʚʣʝʥʳ ʠʭ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʘʩʘʶʱʠʝʩʷ ʦʧʨʝʜʝʣʝ-
ʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʪʫʨʠʩʪʩʢʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʧʦʨʷʜʢʘ ʬʠʥʘʥʩʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʪʫʨʦʧʝʨʘ-
ʪʦʨʦʚ. ʈʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʧʦʜʭʦʜʘʭ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʳʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ, ʢʦʪʦʨʳʝ 
ʧʨʠʚʦʜʷʪ ʢ ʥʝʨʘʚʝʥʩʪʚʫ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʜʦʤʣʸʥ-
ʥʦʩʪʠ ʛʨʘʞʜʘʥ ʦ ʩʚʦʠʭ ʧʨʘʚʘʭ ʠ ʩʧʦʩʦʙʘʭ ʠʭ ʟʘʱʠʪʳ. ɺ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ 
ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʚʢʣʶʯʘʷ ʫʩʠʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʛʘʨʘʥʪʠʡ ʠ ʩʠ-
ʩʪʝʤʘʪʠʟʘʮʠʶ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʫʨʠʩʪʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʪʫʨʦʧʝʨʘʪʦʨ, ʬʠ-
ʥʘʥʩʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʟʘʱʠʪʘ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ. 
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ʊʫʨʠʟʤ ʚ ʈʦʩʩʠʠ ʩʝʡʯʘʩ ʥʘ ʧʦʜʲʸʤʝ. ʂʘʞʜʳʡ ʛʦʜ ʚʩʸ ʙʦʣʴʰʝ ʣʶʜʝʡ ʧʫʪʝʰʝʩʪʚʫʶʪ ʧʦ ʩʪʨʘʥʝ. 

ɽʜʫʪ ʥʘ ɹʘʡʢʘʣ, ʚ ʂʨʳʤ, ʥʘ ɸʣʪʘʡ, ʚ ʂʘʨʝʣʠʶ. ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʤʘʨʰʨʫʪʳ, ʦʪʢʨʳʚʘʶʪʩʷ ʛʦʩʪʝʚʳʝ 
ʜʦʤʘ, ʨʘʟʚʠʚʘʝʪʩʷ ʵʢʦʪʫʨʠʟʤ. ʕʪʦ ʟʜʦʨʦʚʦ, ʧʦʪʦʤʫ ʯʪʦ ʪʫʨʠʟʤ ʧʨʠʥʦʩʠʪ ʜʝʥʴʛʠ ʚ ʨʝʛʠʦʥʳ, ʩʦʟʜʘʸʪ ʨʘ-
ʙʦʯʠʝ ʤʝʩʪʘ, ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʤʘʣʝʥʴʢʠʤ ʛʦʨʦʜʘʤ [2, ʩ. 650]. ʅʦ ʝʩʪʴ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ð ʟʘʢʦʥʳ, 
ʢʦʪʦʨʳʝ ʨʝʛʫʣʠʨʫʶʪ ʪʫʨʠʟʤ, ʥʝ ʚʩʝʛʜʘ ʫʩʧʝʚʘʶʪ ʟʘ ʞʠʟʥʴʶ. ʆʥʠ ʠʣʠ ʫʩʪʘʨʝʣʠ, ʠʣʠ ʥʘʧʠʩʘʥʳ ʪʘʢ, ʯʪʦ 



216 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʠʭ ʪʨʫʜʥʦ ʧʨʠʤʝʥʷʪʴ. ɺʤʝʩʪʦ ʯʸʪʢʠʭ ʧʨʘʚʠʣ ʫ ʥʘʩ ʩʝʡʯʘʩ ʢʘʢʦʡ-ʪʦ ʚʠʥʝʛʨʝʪ. ɽʩʪʴ ʦʙʱʠʝ ʟʘʢʦʥʳ ð ʧʨʦ 
ʟʘʱʠʪʫ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʦ ʜʦʛʦʚʦʨʳ, ʧʨʦ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ [6, ʩ. 15]. ɽʩʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʘʚʠʣʘ, 
ʢʦʪʦʨʳʝ ʢʘʩʘʶʪʩʷ ʪʫʨʠʟʤʘ. ʅʦ ʦʥʠ ʨʘʟʙʨʦʩʘʥʳ ʧʦ ʨʘʟʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʠ ʥʝ ʚʩʝʛʜʘ ʧʦʥʷʪʥʦ, ʯʪʦ ʨʘʙʦ-
ʪʘʝʪ, ʘ ʯʪʦ ʥʝʪ. ʆʩʦʙʝʥʥʦ ʝʩʣʠ ʪʳ ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʧʨʦʩʪʦ ʭʦʯʝʪ ʢʫʧʠʪʴ ʪʫʨ ʠ ʦʪʜʦʭʥʫʪʴ. 

ɺʦʪ ʧʨʠʤʝʨ. ʏʝʣʦʚʝʢ ʧʦʢʫʧʘʝʪ ʧʫʪʸʚʢʫ. ɽʤʫ ʦʙʝʱʘʶʪ ʦʪʝʣʴ, ʟʘʚʪʨʘʢʠ, ʵʢʩʢʫʨʩʠʠ ʠ ʪʨʘʥʩʬʝʨ. ʆʥ 
ʧʣʘʪʠʪ ʜʝʥʴʛʠ. ɸ ʥʘ ʤʝʩʪʝ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʦʪʝʣʴ ʥʝ ʪʦʪ, ʟʘʚʪʨʘʢʠ ð ʵʪʦ ʙʫʪʝʨʙʨʦʜ ʩ ʯʘʝʤ, ʵʢʩʢʫʨʩʠʠ 
ʦʪʤʝʥʠʣʠ, ʘ ʪʨʘʥʩʬʝʨ ʚʦʦʙʱʝ ʥʝ ʚʢʣʶʯʸʥ ʚ ʜʦʛʦʚʦʨ. ʆʧʝʨʘʪʦʨ ʛʦʚʦʨʠʪ: çʄʳ ʟʘ ʵʪʦ ʥʝ ʦʪʚʝʯʘʝʤ, ʵʪʦ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠè. ʍʦʪʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʧʣʘʪʠʣ, ʝʤʫ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥ ʦʧʣʘʪʠʣ ʚʩʸ. ʀ ʚʦʪ ʢʘʢ ʵʪʦ 
ʜʦʢʘʟʘʪʴ? ɻʜʝ ʥʘʧʠʩʘʥʦ, ʯʪʦ ʚʭʦʜʠʪ ʚ ʪʫʨ, ʘ ʯʪʦ ʥʝʪ? ɺ ʟʘʢʦʥʝ ʵʪʦʛʦ ʥʝʪ [4, ʩ. 36]. ʀ ʧʦʵʪʦʤʫ ʢʘʞʜʳʡ 
ʦʧʝʨʘʪʦʨ ʪʨʘʢʪʫʝʪ ʧʦ-ʩʚʦʝʤʫ. 

ɽʱʸ ʦʜʥʘ ʙʦʣʴʰʘʷ ʧʨʦʙʣʝʤʘ ð ʜʝʥʴʛʠ. ʂʦʛʜʘ ʢʦʤʧʘʥʠʷ ʦʙʘʥʢʨʦʪʠʪʩʷ, ʪʫʨʠʩʪʳ ʦʩʪʘʶʪʩʷ ʠ ʙʝʟ ʧʫ-
ʪʸʚʦʢ, ʠ ʙʝʟ ʜʝʥʝʛ. ʂʦʥʝʯʥʦ, ʝʩʪʴ ʬʦʥʜ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʧʣʘʯʠʚʘʶʪ ʢʦʤʧʝʥʩʘʮʠʠ. ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʝʥʝʛ ʪʘʤ 
ʯʘʩʪʦ ʥʝ ʭʚʘʪʘʝʪ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʮʝʜʫʨʘ ʧʦʣʫʯʝʥʠʷ ʚʳʧʣʘʪ ð ʵʪʦ ʥʘʩʪʦʷʱʠʡ ʢʚʝʩʪ. ʅʘʜʦ ʩʦʙʨʘʪʴ ʢʫʯʫ 
ʩʧʨʘʚʦʢ, ʥʘʧʠʩʘʪʴ ʟʘʷʚʣʝʥʠʷ, ʞʜʘʪʴ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ. ɸ ʝʩʣʠ ʩʫʤʤʘ ʥʝʙʦʣʴʰʘʷ, ʪʦ ʣʶʜʠ ʧʨʦʩʪʦ ʤʘʰʫʪ 
ʨʫʢʦʡ ʠ ʥʠʯʝʛʦ ʥʝ ʜʝʣʘʶʪ. ʇʦʪʦʤʫ ʯʪʦ ʧʨʦʱʝ ʧʦʪʝʨʷʪʴ 50 ʪʳʩʷʯ, ʯʝʤ ʪʨʘʪʠʪʴ ʥʘ ʵʪʦ ʧʦʣʛʦʜʘ [7, ʩ. 18]. 

ɽʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ð ʵʪʦ ʨʘʟʥʠʮʘ ʚ ʧʦʜʭʦʜʘʭ ʢ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʳʝʟʜʥʦʛʦ ʪʫʨʠʟ-
ʤʘ. ɼʣʷ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʜʥʠ ʪʨʝʙʦʚʘʥʠʷ. 
ɼʣʷ ʪʝʭ, ʢʪʦ ʚʦʟʠʪ ʣʶʜʝʡ ʧʦ ʈʦʩʩʠʠ, ð ʩʦʚʩʝʤ ʜʨʫʛʠʝ. ʀ ʵʪʘ ʨʘʟʥʠʮʘ ʦʛʨʦʤʥʘ. ʆʥʘ ʢʘʩʘʝʪʩʷ ʠ ʬʠʥʘʥ-
ʩʦʚʳʭ ʛʘʨʘʥʪʠʡ, ʠ ʧʨʦʚʝʨʦʢ, ʠ ʦʪʯʸʪʥʦʩʪʠ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʨʝʛʫʣʠʨʫʝʪʩʷ ʛʦ-
ʨʘʟʜʦ ʩʣʘʙʝʝ [3, ʩ. 105]. ʕʪʦ ʩʦʟʜʘʸʪ ʥʝʨʘʚʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʙʠʟʥʝʩʘ. ʀ ʩʪʘʚʠʪ ʪʫʨʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʙʠ-
ʨʘʶʪ ʦʪʜʳʭ ʚ ʈʦʩʩʠʠ, ʚ ʟʘʚʝʜʦʤʦ ʤʝʥʝʝ ʟʘʱʠʱʸʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ʇʦ ʩʫʪʠ, ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʡ ʟʘʱʠʱʸʥʥʦʩʪʠ ʪʫʨʠʩʪʘ ʥʝ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴʩʷ ʛʝʦʛʨʘʬʠʝʡ ʝʛʦ ʧʦ-
ʝʟʜʢʠ. ʅʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʦ ʥʝ ʪʘʢ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʠʩʪʦʨʠʯʝʩʢʠ ʩʢʣʘʜʳʚʘʣʦʩʴ ʧʦʜ 
ʚʣʠʷʥʠʝʤ ʚʳʝʟʜʥʦʛʦ ʪʫʨʠʟʤʘ. ʀʤʝʥʥʦ ʦʥ ʙʳʣ ʚ ʧʨʠʦʨʠʪʝʪʝ ʚ 1990-ʝ ʠ 2000-ʝ ʛʦʜʳ. ʊʦʛʜʘ ʩʯʠʪʘʣʦʩʴ, 
ʯʪʦ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʦʝʟʜʢʘʤʠ. ʇʦʵʪʦʤʫ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʳʝʟʜʥʳʤ ʦʧʝʨʘʪʦʨʘʤ 
ʫʞʝʩʪʦʯʘʣʠ. ɸ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ʜʦʣʛʦʝ ʚʨʝʤʷ ʦʩʪʘʚʘʣʩʷ ʥʘ ʧʝʨʠʬʝʨʠʠ ʚʥʠʤʘʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʷ [1, ʩ. 
35]. ɽʛʦ ʨʝʛʫʣʠʨʦʚʘʣʠ ʧʦ ʦʩʪʘʪʦʯʥʦʤʫ ʧʨʠʥʮʠʧʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʝʛʦʜʥʷ ʤʳ ʠʤʝʝʤ ʩʠʪʫʘʮʠʶ, ʢʦʛʜʘ ʨʘʟ-
ʥʳʝ ʩʝʛʤʝʥʪʳ ʦʜʥʦʛʦ ʨʳʥʢʘ ʨʘʙʦʪʘʶʪ ʧʦ ʨʘʟʥʳʤ ʧʨʘʚʠʣʘʤ. 

ʕʪʦ ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʬʠʥʘʥʩʦʚʳʭ ʛʘʨʘʥʪʠʡ. ʈʘʟʣʠʯʘʶʪʩʷ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʢʨʳʪʠʶ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʢ ʜʦʛʦʚʦʨʘʤ, ʢ ʧʦʨʷʜʢʫ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʝʟʜʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʧʨʝʜʫ-
ʩʤʦʪʨʝʥʳ ʙʦʣʝʝ ʩʪʨʦʛʠʝ ʧʨʘʚʠʣʘ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʠʩʪʦʚ ʦʙ ʠʭ ʧʨʘʚʘʭ. ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ð ʪʘʢʠʝ 
ʧʨʘʚʠʣʘ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʥʦʩʷʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ [6, ʩ. 19]. ʇʦʵʪʦʤʫ ʣʶʜʠ, ʚʳʙʠʨʘʶ-
ʱʠʝ ʦʪʜʳʭ ʚʥʫʪʨʠ ʩʪʨʘʥʳ, ʟʘʯʘʩʪʫʶ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʦʥʠ ʩʣʘʙʦ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʢʘʢ ʠʤʝʥ-
ʥʦ ʙʫʜʫʪ ʨʝʰʘʪʴʩʷ ʠʭ ʬʠʥʘʥʩʦʚʳʝ ʠ ʠʥʳʝ ʧʨʝʪʝʥʟʠʠ ʢ ʪʫʨʦʧʝʨʘʪʦʨʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʣʠʷʝʪ ʥʘ ʢʦʥʢʫʨʝʥʮʠʶ. ʂʦʤʧʘʥʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ 
ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ, ʚʳʥʫʞʜʝʥʳ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʚʳʝʟʜʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʟʘ ʪʫʨʠʩʪʘ. ʅʦ ʧʨʠ ʵʪʦʤ ʦʥʠ 
ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʚʝʜʦʤʦ ʭʫʜʰʠʭ ʫʩʣʦʚʠʷʭ. ʋ ʥʠʭ ʤʝʥʴʰʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʤʝʥʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ 
ʶʨʠʜʠʯʝʩʢʦʡ ʟʘʱʠʪʳ. ʕʪʦ ʩʥʠʞʘʝʪ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʝʣʘʝʪ ʨʳʥʦʢ ʙʦʣʝʝ ʨʠʩʢʦʚʘʥʥʳʤ ʜʣʷ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ [2, ʩ. 660]. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʦʩʠʪ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʥʘ ʥʝ ʨʝʰʘʝʪʩʷ ʪʦʯʝʯʥʳ-
ʤʠ ʧʦʧʨʘʚʢʘʤʠ. ʅʫʞʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ. ʅʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʘʤʫ ʣʦʛʠʢʫ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʊʫʨʠʩʪʳ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʦʪʜʳʭ ʚ ʈʦʩʩʠʠ, ʠ ʪʝ, ʢʪʦ ʣʝʪʠʪ ʟʘ ʛʨʘʥʠʮʫ, ʩʝʛʦʜʥʷ ʟʘʱʠʱʝʥʳ ʧʦ-
ʨʘʟʥʦʤʫ. ʕʪʦ ʥʝʧʨʘʚʠʣʴʥʦ. ʋʨʦʚʝʥʴ ʟʘʱʠʪʳ ʥʝ ʜʦʣʞʝʥ ʟʘʚʠʩʝʪʴ ʦʪ ʪʦʛʦ, ʢʫʜʘ ʯʝʣʦʚʝʢ ʝʜʝʪ. ɽʩʣʠ ʤʳ 
ʛʦʚʦʨʠʤ ʦ ʧʨʘʚʘʭ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ ʝʜʠʥʳʤʠ ʜʣʷ ʚʩʝʭ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ 
ʩʜʝʣʘʪʴ ʨʳʥʦʢ ʯʝʩʪʥʝʝ ʠ ʧʨʦʟʨʘʯʥʝʝ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʝʟʜʢʠ, ʪʫʨʠʩʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʦʜʠ-
ʥʘʢʦʚʳʡ ʫʨʦʚʝʥʴ ʛʘʨʘʥʪʠʡ. ʊʦʣʴʢʦ ʪʘʢ ʤʦʞʥʦ ʚʳʨʦʚʥʷʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʙʠʟʥʝʩʘ ʠ ʧʦʚʳʩʠʪʴ ʜʦʚʝʨʠʝ ʢ 
ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ [5]. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚʳʝʟʜʥʳʝ ʪʫʨʦʧʝʨʘʪʦʨʳ ʦʙʷʟʘʥʳ ʠʤʝʪʴ ʬʠʥʘʥʩʦʚʳʝ ʛʘʨʘʥʪʠʠ ʚ 50 ʤʠʣʣʠʦʥʦʚ 
ʨʫʙʣʝʡ. ʂʦʥʝʯʥʦ, ʪʘʤ ʠ ʪʫʨʳ ʜʦʨʦʞʝ, ʠ ʢʣʠʝʥʪʦʚ ʙʦʣʴʰʝ. ʅʦ ʚʩʸ ʨʘʚʥʦ ʨʘʟʥʠʮʘ ʢʦʣʦʩʩʘʣʴʥʘʷ. ʇʦʣʫʯʘʝʪ-
ʩʷ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʪʫʨʠʟʤ ð ʢʘʢ ʙʝʜʥʳʡ ʨʦʜʩʪʚʝʥʥʠʢ. ʉʪʨʘʜʘʶʪ ʦʪ ʵʪʦʛʦ ʪʝ, ʢʪʦ ʭʦʯʝʪ ʧʨʦʚʝʩʪʠ ʦʪʧʫʩʢ ʚ 
ʈʦʩʩʠʠ. ʆʥʠ ʤʝʥʝʝ ʟʘʱʠʱʝʥʳ, ʯʝʤ ʪʝ, ʢʪʦ ʣʝʪʠʪ ʚ ʊʫʨʮʠʶ ʠʣʠ ɽʛʠʧʝʪ. ɸ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳʝ ʧʨʘʚʘ. 
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ɹʘʥʢʨʦʪʩʪʚʦ ʪʫʨʦʧʝʨʘʪʦʨʦʚ ð ʵʪʦ ʦʪʜʝʣʴʥʘʷ ʠʩʪʦʨʠʷ. ɹʳʚʘʣʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʢʦʤʧʘʥʠʷ ʩʦʙʠʨʘʣʘ 
ʜʝʥʴʛʠ, ʘ ʧʦʪʦʤ ʟʘʢʨʳʚʘʣʘʩʴ. ʀ ʣʶʜʠ ʦʩʪʘʚʘʣʠʩʴ ʫ ʨʘʟʙʠʪʦʛʦ ʢʦʨʳʪʘ. ʇʨʦʮʝʩʩ ʚʦʟʚʨʘʪʘ ʜʝʥʝʛ ʤʦʞʝʪ 
ʟʘʥʷʪʴ ʛʦʜ-ʜʚʘ. ʀ ʭʦʨʦʰʦ, ʝʩʣʠ ʫʜʘʩʪʩʷ ʚʝʨʥʫʪʴ ʧʦʣʦʚʠʥʫ. ɸ ʙʳʚʘʝʪ, ʯʪʦ ʠ ʵʪʦʛʦ ʥʝ ʧʦʣʫʯʘʝʪʩʷ. ʇʦʪʦʤʫ 
ʯʪʦ ʜʝʥʴʛʠ ʫʞʝ ʧʦʪʨʘʯʝʥʳ, ʠʤʫʱʝʩʪʚʘ ʥʝʪ, ʬʦʥʜ ʧʫʩʪʦʡ. ɸ ʝʩʣʠ ʢʦʤʧʘʥʠʷ ʝʱʸ ʠ ʜʦʢʫʤʝʥʪʳ ʥʝʧʨʘʚʠʣʴ-
ʥʦ ʦʬʦʨʤʣʷʣʘ, ʪʦ ʚʦʦʙʱʝ ʥʠʯʝʛʦ ʥʝ ʚʝʨʥʫʪʴ [3, ʩ. 112]. ʕʪʦ ʩʝʨʴʸʟʥʳʡ ʧʨʦʙʝʣ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. 

ʂʩʪʘʪʠ, ʦ ʜʦʢʫʤʝʥʪʘʭ. ʄʥʦʛʠʝ ʪʫʨʠʩʪʳ ʜʘʞʝ ʥʝ ʟʥʘʶʪ, ʯʪʦ ʜʦʛʦʚʦʨ ʥʘʜʦ ʯʠʪʘʪʴ. ʆʩʦʙʝʥʥʦ ʤʝʣʢʠʡ 
ʰʨʠʬʪ. ɸ ʪʘʤ ʯʘʩʪʦ ʥʘʧʠʩʘʥʦ ʪʦ, ʯʪʦ ʧʦʪʦʤ ʫʜʠʚʣʷʝʪ [4, ʩ. 38]. ɽʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ð ʥʠʟʢʘʷ ʧʨʘʚʦʚʘʷ 
ʛʨʘʤʦʪʥʦʩʪʴ ʪʫʨʠʩʪʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʥʝ ʟʥʘʶʪ, ʢʫʜʘ ʦʙʨʘʱʘʪʴʩʷ, ʝʩʣʠ ʪʫʨʦʧʝʨʘʪʦʨ ʥʘʨʫʰʠʣ ʩʚʦʠ 
ʦʙʝʱʘʥʠʷ. ʆʥʠ ʥʝ ʧʦʥʠʤʘʶʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʪʫʨʦʧʝʨʘʪʦʨʦʤ ʠ ʪʫʨʘʛʝʥʪʦʤ. ʅʝ ʟʥʘʶʪ, ʯʪʦ ʤʦʞʥʦ ʧʦʜʘʪʴ 
ʞʘʣʦʙʫ ʚ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨ ʠʣʠ ʚ ʩʫʜ. ɸ ʝʩʣʠ ʠ ʟʥʘʶʪ, ʪʦ ʙʦʷʪʩʷ, ʯʪʦ ʵʪʦ ʟʘʡʤʸʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣ [7, 
ʩ. 20]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʥʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʦʩʪʦ ʩʤʠʨʠʪʴʩʷ ʩ ʧʦʪʝʨʝʡ ʜʝʥʝʛ. ʀʣʠ ʧʠʰʫʪ ʥʝʛʘʪʠʚʥʳʝ ʦʪʟʳʚʳ 
ʚ ʠʥʪʝʨʥʝʪʝ. ʅʦ ʵʪʦ ʥʝ ʨʝʰʘʝʪ ʧʨʦʙʣʝʤʫ. ʀ ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦʚʪʦʨʷʝʪʩʷ ʩʥʦʚʘ ʠ ʩʥʦʚʘ. ʇʦʢʘ ʣʶʜʠ ʥʝ 
ʥʘʯʥʫʪ ʘʢʪʠʚʥʦ ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʧʨʘʚʘ, ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʧʨʦʜʦʣʞʘʪʴ ʥʘʨʫʰʘʪʴ ʠʭ ʙʝʟʥʘʢʘʟʘʥʥʦ. 

ʃʶʜʠ ʧʦʜʧʠʩʳʚʘʶʪ ʜʦʛʦʚʦʨʳ, ʧʦʪʦʤʫ ʯʪʦ ʠʤ ʥʘʜʦ ʙʳʩʪʨʦ ʦʬʦʨʤʠʪʴ ʧʫʪʸʚʢʫ, ʦʪʧʫʩʢ ʫʞʝ ʩʢʦʨʦ. ɸ 
ʧʦʪʦʤ ʫʜʠʚʣʷʶʪʩʷ. ʀ ʜʦʢʘʟʘʪʴ ʯʪʦ-ʪʦ ʚ ʩʫʜʝ ʩʣʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʜʦʛʦʚʦʨ ʩʦʩʪʘʚʣʝʥ ʚ ʧʦʣʴʟʫ ʦʧʝʨʘʪʦʨʘ 
[1, ʩ. 37]. 

ʏʪʦ ʞʝ ʜʝʣʘʪʴ? ʅʘʜʦ ʤʝʥʷʪʴ ʟʘʢʦʥ. ɺʦ-ʧʝʨʚʳʭ, ʫʚʝʣʠʯʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʛʘʨʘʥʪʠʠ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ 
ʪʫʨʦʧʝʨʘʪʦʨʦʚ. ʅʝ ʜʦ 50 ʤʠʣʣʠʦʥʦʚ, ʢʦʥʝʯʥʦ, ʥʦ ʭʦʪʷ ʙʳ ʜʦ 5ï10 ʤʠʣʣʠʦʥʦʚ. ʕʪʦ ʫʞʝ ʜʘʩʪ ʣʶʜʷʤ 
ʙʦʣʴʰʝ ʫʚʝʨʝʥʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʯʸʪʢʦ ʧʨʦʧʠʩʘʪʴ, ʯʪʦ ʚʭʦʜʠʪ ʚ ʪʫʨʠʩʪʩʢʠʡ ʧʨʦʜʫʢʪ. ʏʪʦʙʳ ʦʧʝʨʘʪʦʨ ʥʝ 
ʤʦʛ ʫʡʪʠ ʦʪ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʵʢʩʢʫʨʩʠʠ ʠʣʠ ʪʨʘʥʩʬʝʨ [6, ʩ. 21]. ɺ-ʪʨʝʪʴʠʭ, ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʚʦʟ-
ʚʨʘʪʘ ʜʝʥʝʛ. ʉʜʝʣʘʪʴ ʵʣʝʢʪʨʦʥʥʳʝ ʟʘʷʚʣʝʥʠʷ, ʩʦʢʨʘʪʠʪʴ ʩʨʦʢʠ, ʦʙʷʟʘʪʴ ʢʦʤʧʘʥʠʠ ʙʳʩʪʨʝʝ ʦʪʚʝʯʘʪʴ ʥʘ 
ʟʘʧʨʦʩʳ. ɽʱʸ ʦʜʥʘ ʠʜʝʷ, ʢʦʪʦʨʘʷ ʟʚʫʯʠʪ ʫʞʝ ʜʘʚʥʦ, ð ʧʨʠʥʷʪʴ ʊʫʨʠʩʪʩʢʠʡ ʢʦʜʝʢʩ. ʉʦʙʨʘʪʴ ʚʩʝ ʨʘʟʨʦʟ-
ʥʝʥʥʳʝ ʟʘʢʦʥʳ ʠ ʧʨʘʚʠʣʘ ʚ ʦʜʠʥ ʜʦʢʫʤʝʥʪ. ʏʪʦʙʳ ʠ ʪʫʨʦʧʝʨʘʪʦʨʘʤ, ʠ ʪʫʨʠʩʪʘʤ ʙʳʣʦ ʧʦʥʷʪʥʦ: ʚʦʪ ʧʨʘ-
ʚʠʣʘ ʠʛʨʳ, ʦʥʠ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʚʩʝʭ. ʕʪʦ ʧʦʚʳʩʠʪ ʜʦʚʝʨʠʝ ʢ ʦʪʨʘʩʣʠ. ʃʶʜʠ ʙʫʜʫʪ ʩʧʦʢʦʡʥʝʝ ʧʦʢʫʧʘʪʴ 
ʪʫʨʳ, ʧʦʪʦʤʫ ʯʪʦ ʙʫʜʫʪ ʟʥʘʪʴ, ʯʪʦ ʠʭ ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. ɸ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʧʨʦʟʨʘʯʥʝʝ [3, ʩ. 220]. 

ɺ ʠʪʦʛʝ, ʪʫʨʠʟʤ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʛʦʨʘʟʜʦ ʣʫʯʰʝ. ɽʩʣʠ ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʨʘʪʠʪ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʠ 
ʧʨʦʙʣʝʤʳ ʠ ʥʘʯʥʸʪ ʠʭ ʨʝʰʘʪʴ. ʉʝʛʦʜʥʷ ʚʩʸ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʜʝʘʣʴʥʦ: ʬʠʥʘʥʩʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʣʠʮʦ, 
ʪʷʛʘ ʢ ʧʫʪʝʰʝʩʪʚʠʷʤ ʫ ʣʶʜʝʡ ʚ ʢʨʦʚʠ, ʘ ʞʠʚʦʧʠʩʥʳʭ ʫʛʦʣʢʦʚ ʥʘ ʧʣʘʥʝʪʝ ð ʭʦʪʴ ʦʪʙʘʚʣʷʡ. ʆʩʪʘʣʦʩʴ 
ʪʦʣʴʢʦ ʩʜʝʣʘʪʴ ʟʘʢʦʥʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʚ ʠʥʪʝʨʝʩʘʭ ʣʶʜʝʡ. 
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ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʘʚʦʚʳʭ, ʪʘʢʪʠʯʝʩʢʠʭ ʠ ʙʠʦʠʥʞʝ-
ʥʝʨʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʷ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʞʝʡ ʚ 
ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʦʡ ʩʬʝʨʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʘʢʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ ʘʚʪʦʨʦʤ 
ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʉʀɸʈʂ çʉʢʫʪʫʤè ʜʣʷ ʧʨʦʚʝ-
ʜʝʥʠʷ ʥʝʛʣʘʩʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʧʨʝʩʪʫʧʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʈʘʩʩʤʦʪʨʝʥʳ 
ʘʣʛʦʨʠʪʤʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʨʠʤʠʥʘʣʴʥʦʡ ʧʨʦʚʦʢʘʮʠʠ, ʪʘʢʪʠʢʘ çʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʤʝʱʝʥʠʷè ʠ ʤʝʭʘʥʠʟ-
ʤʳ ʙʠʦʤʠʤʝʪʠʯʝʩʢʦʡ ʨʝʛʝʥʝʨʘʮʠʠ ʥʘʨʫʞʥʦʛʦ ʧʦʢʨʦʚʘ ʧʣʘʪʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʛʝʪʝʨʦʣʦʛʠʯʥʦʛʦ ʢʦʣʣʘʛʝ-
ʥʦʚʦʛʦ ʤʘʪʨʠʢʩʘ. ɼʦʢʘʟʳʚʘʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʠ ʘʙʩʦʣʶʪʥʘʷ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʢʦʤʧʣʝʢ-
ʩʘ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʳ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ 
ʠʥʪʝʣʣʝʢʪ, ʨʦʙʦʪʦʪʝʭʥʠʢʘ, ʉʀɸʈʂ, ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʨʘʡʥʷʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʙʠʦ-
ʧʨʠʥʪʠʥʛ, ɻʝʥʝʟʠʩʦʛʝʣʴ, ʦʧʝʨʘʪʠʚʥʦʝ ʟʘʤʝʱʝʥʠʝ. 
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Abstract: The article is devoted to an interdisciplinary study of the legal, tactical and bioengineering aspects 
of the use of robotic systems with artificial organic skin in the law enforcement sphere. Based on the analysis 
of the practice of state coercion, the author substantiates the legal validity of the introduction of the universal 
modification of SIARK "Scutum" for conducting covert activities to eliminate organized crime communities. The 
algorithms for preventing criminal provocation, the tactics of "operational replacement" and the mechanisms of 
biomimetic regeneration of the outer cover of the platform based on a heterologous collagen matrix are con-
sidered. The economic efficiency and absolute controllability of the complex within the framework of the con-
trolled artificial intelligence paradigm are proved. 
Key words: artificial intelligence, robotics, SIARK, operational-search activity, extreme necessity, bioprinting, 
Genesis-gel, operational replacement. 

 
ɻʛʞʝʞʦʡʞ. ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʩʢʚʦʟʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʙʝʩʧʠʣʦʪʥʳʭ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʜʠʢʪʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʨʛʘʥʦʚ 
ʧʨʘʚʦʧʦʨʷʜʢʘ. ʆʧʳʪ ʙʦʨʴʙʳ ʩ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʴʶ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ 
ʥʝʛʣʘʩʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʠʣʘʤʠ ʞʠʚʳʭ ʦʧʝʨʘʪʠʚʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʧʨʷʞʝʥʳ ʩ ʢʦʣʦʩʩʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. 
ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʩʦʟʜʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʷʜʨʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 
ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʝʪʝʡ. ɺʥʝʜʨʝʥʠʝ ʪʷʞʝʣʳʭ ʘʥʪʨʦʧʦʤʦʨʬʥʳʭ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʟʚʦʣʷʝʪ 
ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʜʣʷ ʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ [13, ʩ. 46]. ʆʜʥʘʢʦ ʦʪʢʨʳʪʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 
ʵʬʬʝʢʪʠʚʥʦ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʰʪʫʨʤʘ ʠʣʠ ʦʮʝʧʣʝʥʠʷ. ɼʣʷ ʚʝʜʝʥʠʷ ʩʢʨʳʪʦʡ, ʜʦʣʛʦʩʨʦʯʥʦʡ ʦʧʝʨʘʪʠʚʥʦʡ 
ʨʘʙʦʪʳ ʚʥʫʪʨʠ ʢʨʠʤʠʥʘʣʴʥʦʛʦ ʧʦʜʧʦʣʴʷ ʪʨʝʙʫʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʠʦʤʦʨʬʥʦʡ ʤʦʜʠʬʠʢʘʮʠʠ, 
ʩʧʦʩʦʙʥʘʷ ʧʨʝʚʨʘʪʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʚ ʥʝʦʪʣʠʯʠʤʦʛʦ ʦʪ ʯʝʣʦʚʝʢʘ ʥʝʛʣʘʩʥʦʛʦ ʘʛʝʥʪʘ 
[14, ʩ. 21]. 

ʃʧʦʯʞʨʯʡʸ ʥʧʝʡʭʡʣʙʯʡʡ ʊʁɹʉʃ çʊʣʬʫʬʥè. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʉʠʩʪʝʤʘ ʀʥ-
ʬʠʣʴʪʨʘʮʠʠ ɸʥʪʨʦʧʦʤʦʨʬʥʳʭ ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʂʦʤʧʣʝʢʩʦʚ (ʉʀɸʈʂ) ʧʦʜ ʢʦʜʦʚʳʤ ʰʠʬʨʦʤ çʉʢʫʪʫʤè 
ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʨʦʙʦʪʦʪʝʭʥʠʢʠ. ʕʪʦ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʠʦʠʥʞʝʥʝʨʥʳʡ ʢʦʤ-
ʧʣʝʢʪ ʤʦʜʠʬʠʢʘʮʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʤʘʩʰʪʘʙʠʨʫʝʤʦʛʦ ʘʧʛʨʝʡʜʘ ʣʶʙʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ 
ʪʷʞʝʣʳʭ ʨʦʙʦʪʦʚ ʚʝʩʦʤ 245 ʢʛ ʩ ʢʣʘʩʩʦʤ ʙʘʣʣʠʩʪʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ɹʨ4 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ [11, ʩ. 14]. ʉ ʬʠʥʘʥʩʦʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʘʢʦʡ ʤʦʜʫʣʴʥʳʡ ʧʦʜ-
ʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʙʝʨʝʛʘʶʱʠʡ ʵʬʬʝʢʪ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʘ: ʚʝʜʦʤʩʪʚʘʤ ʥʝ ʪʨʝʙʫʝʪʩʷ ʬʠ-
ʥʘʥʩʠʨʦʚʘʪʴ ʮʠʢʣʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʨʦʙʦʪʦʚ-h ʧʠʦʥʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʝʨʥʫʪʴ ʧʦʚʝʨʭ ʤʝʪʘʣʣʠʯʝ-
ʩʢʦʛʦ ʩʢʝʣʝʪʘ ʤʘʰʠʥʳ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʨʛʘʥʠʯʝʩʢʠʡ ʧʦʢʨʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴ-
ʥʦʛʦ ʟʘʢʦʥʘ çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʦʨʦʥʥʦʤ ʟʘʢʘʟʝè [8, ʩʪ. 6] ʠ ʧʦʣʦʞʝʥʠʷʤʠ ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ 
[2, ʩʪ. 34], ʜʘʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴ ʠʤʝʶʱʠʡʩʷ ʧʘʨʢ ʪʷʞʝʣʦʡ ʨʦʙʦʪʦ-
ʪʝʭʥʠʢʠ ʧʦʜ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʥʝʛʣʘʩʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʦʜʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʤʘʩʢʠ-
ʨʦʚʢʠ ʢ ʤʠʥʠʤʫʤʫ. 

ʈʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʤʠʩʩʠʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʤʝʪʦʜʦʤ ʦʧʪʠʯʝʩʢʦʛʦ ʪʨʝʭʤʝʨ-
ʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ ʞʠʚʦʛʦ ʧʨʦʪʦʪʠʧʘ ʯʝʣʦʚʝʢʘ, ʯʴʶ ʣʠʯʥʦʩʪʴ ʧʣʘʥʠʨʫʝʪʩʷ ʟʘʤʝʩʪʠʪʴ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫ-
ʯʝʥʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʬʦʨʤʠʨʫʝʪ 3D-ʢʘʨʪʫ ʵʢʩʪʝʨʴʝʨʘ [12, ʩ. 8]. ʇʨʦʛʨʘʤʤʥʦʝ 
ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʧʦʩʪʘʚʣʷʝʪ ʚʥʝʰʥʠʝ ʛʘʙʘʨʠʪʳ ʯʝʣʦʚʝʢʘ ʩ ʛʝʦʤʝʪʨʠʡ ʪʠʪʘʥʦʚʦʛʦ ʢʘʨʢʘʩʘ ʨʦʙʦʪʘ ʠ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪ ʧʦʩʝʢʪʦʨʥʫʶ ʪʦʣʱʠʥʫ ʜʝʨʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʠʜʝʘʣʴʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʦʨʛʘʥʠʢʠ 
ʢ ʤʝʪʘʣʣʫ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʩʳʨʴʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʳʩʦʢʦʦʯʠʱʝʥʥʳʡ ʛʝʪʝʨʦʣʦʛʠʯʥʳʡ 
ʢʦʣʣʘʛʝʥ, ʠʟʚʣʝʢʘʝʤʳʡ ʠʟ ʚʪʦʨʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɼʣʷ ʧʨʠ-
ʜʘʥʠʷ ʧʨʦʯʥʦʩʪʠ ʙʝʣʢʦʚʳʡ ʩʫʙʩʪʨʘʪ ʘʨʤʠʨʫʝʪʩʷ ʧʨʠʨʦʜʥʳʤʠ ʧʦʣʠʩʘʭʘʨʠʜʘʤʠ ð ʘʣʴʛʠʥʘʪʦʤ ʥʘʪʨʠʷ 
ʙʫʨʳʭ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʝʡ ʠ ʘʛʘʨʦʟʦʡ, ʧʨʦʭʦʜʷ ʭʠʤʠʯʝʩʢʫʶ ʩʰʠʚʢʫ ʨʘʩʪʚʦʨʦʤ ʭʣʦʨʠʜʘ ʢʘʣʴʮʠʷ. 

ɺʡʧʥʡʥʞʫʡʰʞʪʣʡʞ ʪʡʪʫʞʥʴ ʥʙʪʣʡʩʧʛʣʡ ʡ ʩʞʜʞʦʞʩʙʯʡʡ ʨʧʣʩʧʛʧʛ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʩʠʪʫʘ-
ʮʠʡ ʧʨʷʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʥʘʩʠʣʠʷ (ʥʦʞʝʚʳʭ ʧʦʨʝʟʦʚ ʠʣʠ ʦʛʥʝʩʪʨʝʣʴʥʳʭ ʨʘʥʝʥʠʡ ʥʘʨʫʞʥʦʛʦ ʧʦʢʨʦʚʘ) 
ʩʪʘʥʜʘʨʪʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʞʠʜʢʦʩʪʠ ʧʨʠʚʝʣʠ ʙʳ ʢ ʜʝʤʘʩʢʠʨʦʚʢʝ ʧʣʘʪʬʦʨʤʳ. ɼʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʜʘʥ-
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ʥʦʛʦ ʨʠʩʢʘ ʚ ʉʀɸʈʂ ʠʥʪʝʛʨʠʨʫʝʪʩʷ çɹʠʦʤʠʤʝʪʠʯʝʩʢʠʡ ʢʦʥʪʫʨ ʛʝʤʦ-ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩ-
ʢʨʝʮʠʠè. ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʩʝʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʰʣʘʥʛʦʚ ʧʦʜ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʵʧʠʜʝʨʤʠʩʦʤ ʟʘʧʦʣʥʝʥʘ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʭʨʦʤʦ-ʘʥʪʠʬʨʠʟʦʤ ʙʦʨʜʦʚʦ-ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ɼʘʥʥʳʡ ʩʫʙʩʪʨʘʪ ʧʦ 
ʩʚʦʠʤ ʢʦʣʦʨʠʩʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʚʷʟʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʠʜʝʥʪʠʯʝʥ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ, ʚʳʧʦʣʥʷʷ 
ʬʫʥʢʮʠʠ ʭʣʘʜʘʛʝʥʪʘ ʧʨʦʮʝʩʩʦʨʘ ʠ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʧʨʠʚʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ çʢʨʦʚʦ-
ʪʝʯʝʥʠʝè ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʢʦʥʪʫʨ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʵʢʩʢʨʝʮʠʠ ʞʠʜʢʠʭ ʩʫʙʩʪʨʘʪʦʚ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʝʤʝ ʧʠʱʠ 
ʩ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷʤʠ ʧʦʛʣʦʱʘʝʤʳʝ ʨʦʙʦʪʦʤ ʦʨʛʘʥʠʯʝʩʢʠʝ ʤʘʩʩʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʤʦʤʝʥʪʘʣʴʥʦʤʫ ʠʟ-
ʤʝʣʴʯʝʥʠʶ ʚ çɹʠʦʭʠʤʠʯʝʩʢʦʤ ʫʪʠʣʠʟʘʪʦʨʝ-ʤʠʢʩʝʨʝè. ʆʪʬʠʣʴʪʨʦʚʘʥʥʘʷ ʞʠʜʢʘʷ ʬʘʟʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 
ʤʠʢʨʦʥʘʩʦʩʦʚ ʚʳʚʦʜʠʪʩʷ ʥʘʨʫʞʫ ʯʝʨʝʟ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʢʦʞʠ, ʧʦʣʥʦʩʪʴʶ ʠʤʠʪʠʨʫʷ 
ʯʝʣʦʚʝʯʝʩʢʦʝ ʧʦʪʦʦʪʜʝʣʝʥʠʝ. ʇʨʠ ʬʠʢʩʘʮʠʠ ʩʝʥʩʦʨʘʤʠ ʢʨʠʪʠʯʝʩʢʠʭ ʪʨʠʛʛʝʨʦʚ ʚʥʝʰʥʝʡ ʫʛʨʦʟʳ ʨʦʙʦʪ 
ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʠʤʫʣʠʨʫʝʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ð ʧʦʷʚʣʝʥʠʝ çʭʦʣʦʜʥʦʛʦ ʧʦʪʘè ʥʘ ʣʠʮʝʚʦʡ 
ʧʨʦʝʢʮʠʠ ʠ ʣʘʜʦʥʷʭ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʧʦʜʦʟʨʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʢʨʠʤʠʥʘʣʴʥʦʡ ʢʦʥʪʨʨʘʟʚʝʜʢʠ. 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʟʘʞʠʚʣʝʥʠʷ ʨʘʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʡʩʪʚʦ ʩʦʩʫʜʦʵʣʘʩʪʠʯʥʦ-
ʩʪʠ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʧʨʠʤʝʥʝʥʠʝ çɻʝʥʝʟʠʩʦʛʝʣʷè (Genesis-gel) ð ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʜʚʫʭʢʦʤʧʦʥʝʥʪ-
ʥʦʛʦ ʛʠʜʨʦʛʝʣʷ ʩ ʧʝʨʝʤʝʥʥʦʡ ʚʷʟʢʦʩʪʴʶ. ʇʨʠ ʢʦʥʪʘʢʪʝ ʩ ʢʠʩʣʦʨʦʜʦʤ ʚʦʟʜʫʭʘ ʚ ʟʦʥʝ ʨʘʥʝʥʠʷ ɻʝʥʝʟʠʩʦ-
ʛʝʣʴ ʘʢʪʠʚʠʨʫʝʪ ʜʚʫʭʬʘʟʥʫʶ ʨʝʘʢʮʠʶ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʯʘʩʪʠʯʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʨʘʩ-
ʧʘʜ ʩ ʠʟʤʝʥʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ: ʩʫʙʩʪʨʘʪ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʥʩʠʩʪʝʥʮʠʶ ʚʷʟʢʦʡ, ʥʝʦʜʥʦʨʦʜʥʦʡ, 
ʧʦʣʫʞʠʜʢʦʡ ʢʘʰʠʮʳ. ɼʘʥʥʘʷ ʬʠʟʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʠʤʠʪʠʨʫʝʪ ʧʣʦʪʥʦʩʪʴ ʠ ʤʫʪʥʦʩʪʴ ʯʝ-
ʣʦʚʝʯʝʩʢʦʛʦ ʛʥʦʡʥʦʛʦ ʵʢʩʩʫʜʘʪʘ. ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʛʝʣʷ ʧʦʜʯʠʥʝʥʘ ʞʝʩʪʢʠʤ ʠʤʧʝʨʘʪʠʚʘʤ ʪʦʢʩʠʢʦ-
ʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʥ ʩʠʥʪʝʟʠʨʫʝʪʩʷ ʥʘ ʙʘʟʝ ʘʙʩʦʣʶʪʥʦ ʥʝʪʦʢʩʠʯʥʳʭ ʠ ʧʦʣʥʦʩʪʴʶ ʩʲʝʜʦʙʥʳʭ 
ʢʦʤʧʦʥʝʥʪʦʚ, ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʩʪʘʥʜʘʨʪʘʤ ʜʝʪʩʢʦʛʦ ʧʶʨʝʦʙʨʘʟʥʦʛʦ ʧʠʪʘʥʠʷ [15, ʩʪ. 4]. ʌʠʟʠʦʣʦ-
ʛʠʯʝʩʢʘʷ ʙʝʟʚʨʝʜʥʦʩʪʴ ʠ ʚʢʫʩ ʦʙʳʯʥʦʡ ʝʜʳ ʠʩʢʣʶʯʘʶʪ ʨʠʩʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʦʪʨʘʚʣʝʥʠʷ ʧʨʦʚʝʨʷʶʱʝʛʦ 
ʣʠʮʘ, ʝʩʣʠ ʦʥʦ ʨʝʰʠʪ ʦʮʝʥʠʪʴ ʵʢʩʩʫʜʘʪ ʥʘ ʚʢʫʩ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʟʘʧʫʩʢʘʝʪʩʷ ʨʝʘʢʮʠʷ ʫʩʢʦʨʝʥʥʦʡ ʧʦ-
ʣʠʤʝʨʠʟʘʮʠʠ: ʛʝʣʴ ʩʚʷʟʳʚʘʝʪ ʧʦʩʪʫʧʘʶʱʠʝ ʯʝʨʝʟ ʩʦʩʫʜʦʵʣʘʩʪʠʯʥʳʝ ʧʦʨʳ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, 
ʬʦʨʤʠʨʫʷ ʧʣʦʪʥʳʡ ʟʘʱʠʪʥʳʡ ʩʪʨʫʧ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʘʷ ʟʘʪʷʞʢʘ ʨʘʥʳ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝ-
ʞʠʤʝ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʧʨʦʚʝʨʦʢ ʧʦʜ ʜʝʨʤʘʣʴʥʳʡ ʩʣʦʡ ʠʥʪʝʛʨʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʤʠʢʨʦ-
ʢʘʧʩʫʣʠʨʦʚʘʥʥʳʭ ʭʨʦʤʦ-ʠʥʜʠʢʘʪʦʨʦʚ, ʨʝʘʣʠʟʫʶʱʘʷ çʇʨʦʪʦʢʦʣ ʢʘʧʩʫʣʴʥʦʡ ʩʠʤʫʣʷʮʠʠ ʧʦʜʢʦʞʥʳʭ ʛʝ-
ʤʘʪʦʤè. ʇʨʠ ʫʜʘʨʝ ʢʘʧʩʫʣʳ ʣʦʧʘʶʪʩʷ, ʚʳʩʚʦʙʦʞʜʘʷ ʧʠʛʤʝʥʪ, ʦʢʨʘʰʠʚʘʶʱʠʡ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʵʧʠʜʝʨ-
ʤʠʩ ʚ ʠʩʩʠʥʷ-ʙʦʨʜʦʚʳʡ ʮʚʝʪ, ʧʨʦʭʦʜʷʱʠʡ ʮʠʢʣʠʯʝʩʢʠʡ ʭʠʤʠʯʝʩʢʠʡ ʨʘʩʧʘʜ ʩʦ ʩʤʝʥʦʡ ʦʢʨʘʩʘ ʥʘ ʟʝʣʝ-
ʥʦʚʘʪʦ-ʞʝʣʪʳʡ ʚ ʪʝʯʝʥʠʝ 72 ʯʘʩʦʚ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʤʠʪʠʨʫʝʪ ʩʪʘʜʠʠ ʯʝʣʦʚʝʯʝʩʢʦʡ ʛʝʤʘʪʦʤʳ. ʅʘʨʫʞ-
ʥʳʡ ʩʣʦʡ ʜʦʧʦʣʥʷʝʪʩʷ ʥʘʥʝʩʝʥʠʝʤ ʫʥʠʢʘʣʴʥʳʭ ʧʘʧʠʣʣʷʨʥʳʭ ʣʠʥʠʡ ʠ ʠʥʪʝʛʨʘʮʠʝʡ ʢʝʨʘʪʠʥʦʚʳʭ ʚʦʣʦ-
ʩʷʥʳʭ ʬʦʣʣʠʢʫʣʦʚ. ɹʘʟʦʚʳʡ ʧʦʣʠʤʝʨʥʳʡ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʦʞʠ ʥʘʩʳʱʘʝʪʩʷ ʵʣʝʢʪʨʦʣʠʪʠʯʝʩʢʠʤʠ 
ʢʦʤʧʦʥʝʥʪʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10 ʜʦ 
100 ʢʆʤ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʞʠʚʦʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʪʢʘʥʠ [16, ʩ. 142]. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʦʚʝʨʢʠ ʥʘ ʧʦʣʠ-
ʛʨʘʬʝ ʀʀ ʢʦʤʧʣʝʢʩʘ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʠʤʫʣʠʨʫʝʪ ʢʦʞʥʦ-ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʨʝʘʢʮʠʶ ʠ ʚʝʛʝʪʘʪʠʚʥʳʡ ʦʪʚʝʪ, 
ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʜʝʟʦʨʠʝʥʪʠʨʫʝʪ ʜʘʪʯʠʢʠ ʜʝʪʝʢʪʦʨʘ ʣʞʠ. 

ʋʙʣʫʡʣʙ çʧʨʞʩʙʫʡʛʦʧʜʧ ʠʙʥʞʲʞʦʡʸè ʡ ʩʙʥʣʡ ʠʙʣʧʦʦʧʪʫʡ. ʌʠʟʠʯʝʩʢʘʷ ʘʥʪʨʦʧʦʤʝʪʨʠʷ ʧʣʘʪ-
ʬʦʨʤʳ ʚʝʩʦʤ 245 ʢʛ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʚʦʩʩʦʟʜʘʥʠʝ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʧʘ ʢʨʫʧʥʦʛʦ, ʬʠʟʠʯʝʩʢʠ ʨʘʟ-
ʚʠʪʦʛʦ ʤʫʞʯʠʥʳ ʨʦʩʪʦʤ 190ï195 ʩʤ ʩ ʚʳʨʘʞʝʥʥʳʤ ʘʪʣʝʪʠʯʝʩʢʠʤ ʪʝʣʦʩʣʦʞʝʥʠʝʤ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʧʣʘʪʬʦʨʤʳ ʠ ʥʠʚʝʣʠʨʫʝʪ ʘʥʦʤʘʣʠʠ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ ʢʦʥʪʘʢʪʝ. ɺʳʙʦʨ 
ʤʘʩʢʠʨʦʚʦʯʥʦʛʦ ʵʢʩʪʝʨʴʝʨʘ ʢʨʫʧʥʦʛʦ ʩʠʣʴʥʦʛʦ ʤʫʞʯʠʥʳ (çʙʦʡʮʘè) ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʝ 
ʧʨʦʭʦʞʜʝʥʠʝ ʧʝʨʚʠʯʥʳʭ ʪʝʩʪʦʚ ʥʘ ʣʦʷʣʴʥʦʩʪʴ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʀʀ ʧʨʷʤʦʡ ʜʦʩʪʫʧ ʢ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʤ 
ʢʘʥʘʣʘʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʷʯʝʡʢʠ. 

ɺʳʩʰʝʡ ʬʦʨʤʦʡ ʥʝʛʣʘʩʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʪʠʯʝʩʢʠʡ ʤʘʥʝʚʨ çʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʤʝ-
ʱʝʥʠʷè ð ʬʠʟʠʯʝʩʢʘʷ ʧʦʜʤʝʥʘ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘ ʧʨʝʩʪʫʧʥʦʡ ʛʨʫʧʧʳ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʙʠʦ-
ʤʦʨʬʥʳʤ ʢʣʦʥʦʤ. ʉ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʥʝʛʣʘʩʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʤʠʥʠʘʪʶʨʥʳʭ ʙʠʦʤʦʨʬʥʳʭ ʩʠʩʪʝʤ 
ʩʢʨʳʪʦʛʦ ʥʘʙʣʶʜʝʥʠʷ (çʞʫʯʢʦʚ-ʙʫʢʘʰʝʢè), ʧʨʦʥʠʢʘʶʱʠʭ ʯʝʨʝʟ ʚʝʥʪʠʣʷʮʠʦʥʥʳʝ ʢʘʥʘʣʳ ʠ ʚʠʟʫʘʣʴʥʦ 
ʠʤʠʪʠʨʫʶʱʠʭ ʥʘʩʝʢʦʤʳʭ, ʀʀ ʦʩʫʱʝʩʪʚʣʷʝʪ ʘʫʜʠʪ ʧʝʨʝʤʝʱʝʥʠʡ ʦʜʠʥʦʯʥʦʛʦ ʧʨʘʚʦʥʘʨʫʰʠʪʝʣʷ. ɺ ʩʝʢ-
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ʪʦʨʝ ʦʪʩʫʩʪʚʠʷ ʚʠʟʫʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʦʙʦʪ ʧʨʦʠʟʚʦʜʠʪ ʩʢʨʳʪʥʦʝ ʥʝʣʝʪʘʣʴʥʦʝ ʟʘʜʝʨʞʘʥʠʝ ʧʨʘʚʦʥʘʨʫ-
ʰʠʪʝʣʷ ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʢʦʥʚʦʡʥʳʤ ʛʨʫʧʧʘʤ ʆʄʆʅ ʜʣʷ ʠʟʦʣʷʮʠʠ ʚ ʂʇɿ ʚ ʨʘʤʢʘʭ ʥʦʨʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ [6, ʛʣ. 27]. ʇʦʩʣʝ ʣʘʟʝʨʥʦʛʦ 3D-ʩʢʘʥʠʨʦʚʘʥʠʷ ʣʠʮʘ ʟʘʜʝʨʞʘʥʥʦʛʦ ʠ 
ʥʘʧʳʣʝʥʠʷ ʠʜʝʥʪʠʯʥʦʛʦ ʢʦʞʥʦʛʦ ʧʦʢʨʦʚʘ ʨʦʙʦʪ ʠʟʳʤʘʝʪ ʣʠʯʥʳʝ ʚʝʱʠ, ʦʨʠʛʠʥʘʣʴʥʫʶ ʦʜʝʞʜʫ ʠ ʦʩʫ-
ʱʝʩʪʚʣʷʝʪ ʟʝʨʢʘʣʴʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʛʦ ʧʨʦʬʠʣʷ ʩʤʘʨʪʬʦʥʘ (ʘʢʢʘʫʥʪʦʚ ʚ ʤʝʩʩʝʥʜʞʝʨʘʭ, ʧʘʪ-
ʪʝʨʥʦʚ ʨʝʯʠ) [5, ʛʣ. 12]. 

ʉ ʧʦʟʠʮʠʠ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ, ʜʝʡʩʪʚʠʷ ʧʦ ʚʨʝʤʝʥʥʦʤʫ ʫʜʝʨʞʘʥʠʶ ʠʤʫʱʝʩʪʚʘ ʠ ʧʦʩʣʝʜʫʶʱʘʷ 
ʠʤʠʪʘʮʠʷ ʧʨʝʩʪʫʧʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩʠʣʦʚʠʢʘʤʠ ʩʦʚʝʨʰʘʶʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʢʨʘʡʥʝʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ [4, ʩʪ. 
39]. ɿʘʢʦʥ ʧʨʠʟʥʘʝʪ ʥʘʨʫʰʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʟʘʧʨʝʪʦʚ ʧʨʘʚʦʤʝʨʥʳʤ, ʝʩʣʠ ʧʨʝʜʦʪʚʨʘʱʝʥʥʳʡ ʫʱʝʨʙ 
(ʣʠʢʚʠʜʘʮʠʷ ʚʩʝʡ ʨʘʟʙʦʡʥʦʡ ʩʝʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʘʢʪʦʚ ʪʝʨʨʦʨʠʟʤʘ) ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʚʳʰʝ ʫʱʝʨʙʘ 
ʧʨʠʯʠʥʝʥʥʦʛʦ [18, ʩ. 14]. ɺʩʝ ʩʦʙʨʘʥʥʳʝ ʨʦʙʦʪʦʤ ʤʘʪʝʨʠʘʣʳ ʧʨʠʟʥʘʶʪʩʷ ʚʝʱʝʩʪʚʝʥʥʳʤʠ ʜʦʢʘʟʘʪʝʣʴ-
ʩʪʚʘʤʠ [3, ʩʪ. 1067]. ʀʭ ʜʦʧʫʩʪʠʤʦʩʪʴ ʚ ʧʦʨʷʜʢʝ ʧʦʣʦʞʝʥʠʡ ʋʛʦʣʦʚʥʦ-ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʙʝʟ-
ʫʧʨʝʯʥʘ, ʪʘʢ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʉʊʉ ʦʬʠʮʠʘʣʴʥʦ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʚʝʜʦʤʩʪʚʘ ʥʘ ʦʩʥʦʚʘʥʠʠ 
ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè [7, ʩʪ. 15], ʘ ʪʝʭʥʦʣʦʛʠʷ ʩʢʚʦʟʥʦʛʦ 
ʰʠʬʨʦʚʘʥʠʷ ʠ ʭʵʰʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʟʘʱʠʱʝʥʥʳʝ ʩʝʨʚʝʨʳ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [9, ʩʪ. 11] ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʪʝʭʥʠʯʝʩʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʬʘʣʴʩʠʬʠ-
ʢʘʮʠʠ ʚʠʜʝʦʧʦʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʀʀ [20, ʩ. 42]. ʇʨʠ ʵʪʦʤ çʇʨʦʪʦʢʦʣ ʧʘʩʩʠʚʥʦʛʦ ʢʨʠʤʠʥʘʣʴʥʦʛʦ ʘʩʩʠʩʪʠ-
ʨʦʚʘʥʠʷè ʞʝʩʪʢʦ ʙʣʦʢʠʨʫʝʪ ʣʶʙʦʝ ʧʦʜʩʪʨʝʢʘʪʝʣʴʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʨʦʙʦʪʘ: ʘʥʜʨʦʠʜ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʧʣʘ-
ʥʦʚ ʥʘʧʘʜʝʥʠʡ ʠ ʥʝ ʩʢʣʦʥʷʝʪ ʣʠʮ ʢ ʢʨʠʤʠʥʘʣʫ, ʬʫʥʢʮʠʦʥʠʨʫʷ ʚ ʨʝʞʠʤʝ ʧʘʩʩʠʚʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʨʦʣʝʡ 
ʫʯʘʩʪʥʠʢʦʚ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʩʪʫʧʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘ-
ʝʪ ʨʠʩʢʠ ʢʨʠʤʠʥʘʣʴʥʦʡ ʧʨʦʚʦʢʘʮʠʠ. 

ʁʥʨʞʩʙʫʡʛʦʴʢ ʨʩʡʧʩʡʫʞʫ ʰʞʤʧʛʞʰʞʪʣʧʜʧ ʩʞʱʞʦʡʸ. ɼʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʛʨʦʟ ʚʳʭʦʜʘ ʧʣʘʪʬʦʨ-
ʤʳ ʠʟ-ʧʦʜ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʤʘʥʜʥʦʛʦ ʢʦʥʪʨʦʣʷ (çʩʚʦʙʦʜʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʘʟʛʫʣʠʚʘʥʠʷè) ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʝ ʀʀ ʞʝʩʪʢʦ ʦʛʨʘʥʠʯʝʥʦ çʇʨʦʪʦʢʦʣʦʤ ʠʤʧʝʨʘʪʠʚʥʦʡ ʛʝʦʣʦʢʘʮʠʦʥʥʦʡ ʠ ʢʦʤʘʥʜʥʦʡ ʜʝʪʝʨʤʠʥʘ-
ʮʠʠè. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʚʢʣʶʯʘʝʪ ʪʨʠ ʥʝʟʘʚʠʩʠʤʳʭ ʢʦʥʪʫʨʘ ʙʣʦʢʠʨʦʚʢʠ. ʂʦʥʪʫʨ ʩʫʪʦʯʥʦʡ ʢʨʠʧʪʦʛʨʘʬʠʯʝ-
ʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʦʙʷʟʳʚʘʝʪ ʙʦʨʪʦʚʦʡ ʢʦʤʧʴʶʪʝʨ ʢʘʞʜʳʝ 24 ʯʘʩʘ ʩʦʚʝʨʰʘʪʴ ʩʢʨʳʪʳʡ ʩʝʘʥʩ ʦʙʤʝʥʘ ʜʠ-
ʥʘʤʠʯʝʩʢʠʤʠ ʢʣʶʯʘʤʠ ʩʦ ʰʪʘʙʦʤ; ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʀʀ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʘʢʪʠʚʠʨʫʝʪ ʨʝ-
ʞʠʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʘʥʘʙʠʦʟʘ ʠ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʪʦʯʠʚʘʝʪ ʩʝʨʚʦʧʨʠʚʦʜʳ. ʂʦʥʪʫʨ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ 
ʛʝʦʟʦʥʠʨʦʚʘʥʠʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ɻʃʆʅɸʉʉ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʨʦʙʦʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʛʨʘʥʠʮ ʦʧʝʨʘʮʠʠ 
ʦʪʢʣʶʯʘʝʪ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʣʦʚʳʝ ʤʦʜʫʣʠ ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʚʦʟʚʨʘʱʘʝʪ ʧʣʘʪʬʦʨʤʫ ʚ ʪʦʯʢʫ ʵʚʘʢʫʘʮʠʠ. 
ɸʧʧʘʨʘʪʥʳʡ ʥʝʟʘʚʠʩʠʤʳʡ ʨʘʜʠʦʯʘʩʪʦʪʥʳʡ ʪʨʘʥʩʧʦʥʜʝʨ ʧʦʜ ʢʦʞʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʥʝʧʨʝʨʳʚʥʫʶ ʧʝʨʝʜʘʯʫ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʨʦʙʦʪʘ ʥʘ ʟʘʱʠʱʝʥʥʦʡ ʯʘʩʪʦʪʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ 
ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʥʦʨʤ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʟʘʱʠʪʝ ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʘʚʦʧʦʨʷʜʢʘ [10, ʩʪ. 5]. 

ɺʩʷ ʘʨʭʠʪʝʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʪʨʦʝʥʘ ʥʘ ʧʘʨʘʜʠʛʤʝ Human-in-the-loop (ʯʝʣʦʚʝʢ ʚ ʢʦʥʪʫʨʝ 
ʫʧʨʘʚʣʝʥʠʷ) [17, ʩ. 19]. ʂʦʤʧʣʝʢʩ ʉʀɸʈʂ ʧʨʦʛʨʘʤʤʥʦ ʠ ʘʧʧʘʨʘʪʥʦ ʣʠʰʝʥ ʧʨʘʚʘ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 
ʧʨʠʥʷʪʠʝ ʦʢʦʥʯʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʠ ʪʘʢʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʥʘʯʘʣʝ, 
ʠʟʤʝʥʝʥʠʠ ʚʝʢʪʦʨʦʚ ʠʣʠ ʵʢʩʪʨʝʥʥʦʤ ʧʨʝʢʨʘʱʝʥʠʠ ʦʧʝʨʘʪʠʚʥʦ-ʨʦʟʳʩʢʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʚʩʝʛʜʘ ʦʩʪʘʝʪ-
ʩʷ ʟʘ ʯʝʣʦʚʝʢʦʤ ð ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʛʨʫʧʧʳ. ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʚʳʩʪʫʧʘʝʪ ʠʩ-
ʢʣʶʯʠʪʝʣʴʥʦ ʚ ʨʦʣʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʥʫʞʜʝʥʠʷ [1, ʩʪ. 23]. ɺ ʜʘʥʥʦʡ 
ʧʘʨʘʜʠʛʤʝ ʧʦʣʥʦʩʪʴʶ ʨʘʟʨʝʰʘʝʪʩʷ ʢʣʶʯʝʚʘʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʘʷ ʜʠʣʝʤʤʘ ʜʝʬʠʮʠʪʘ ʦʪʚʝʪʩʪʚʝʥʥʦ-
ʩʪʠ: ʟʘ ʣʶʙʳʝ ʬʘʢʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ ʉʀɸʈʂ ʧʝʨʝʜ ʦʨʛʘʥʘʤʠ ʧʨʦʢʫʨʘʪʫʨʳ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥ-
ʥʦʩʪʴ ʥʝʩʝʪ ʢʦʥʢʨʝʪʥʳʡ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, ʚʳʜʘʚʰʠʡ ʧʨʠʢʘʟ 
ʯʝʨʝʟ ʟʘʢʨʳʪʳʡ ʚʝʜʦʤʩʪʚʝʥʥʳʡ ʩʦʬʪ, ʘ ʤʘʰʠʥʘ ʛʘʨʘʥʪʠʨʫʝʪ ʣʠʰʴ ʠʜʝʘʣʴʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʪʦʯ-
ʥʦʩʪʴ ʝʛʦ ʠʩʧʦʣʥʝʥʠʷ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʨʠʩʢʠ ʧʨʦʷʚʣʝʥʠʷ ʜʦʣʞʥʦʩʪʥʦʡ ʭʘʣʘʪʥʦʩʪʠ ʠ ʦʙʝʩʧʝ-
ʯʠʚʘʝʪ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʛʘʨʘʥʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ǮǯǟǡǭǡǺǤ ǮǯǭǠǪǤǫǺ ǰǪǟǠǭǨ ǰǧǰǱǤǫǺ 
ǩǭǬǱǯǭǪǾ ǡ ǣǤǾǱǤǪǻǬǭǰǱǧ ǭǯǢǟǬǭǡ ǭǮǤǩǧ 
ǧ ǮǭǮǤǶǧǱǤǪǻǰǱǡǟ 

ǩȊȄȈȋȄȌȍȁǿ ǰȁȄȑȊǿȌǿ ǟȊȄȉȐȄȄȁȌǿ 
ʩʪʫʜʝʥʪ 1 ʢʫʨʩʘ ʤʘʛʠʩʪʨʘʪʫʨʳ 
ʉʀʋ ʬʠʣʠʘʣʘ çʈɸʅʍʠɻʉè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʘʚʦʚʳʝ ʧʨʦʙʣʝʤʳ ʩʣʘʙʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʥʦʨʤʘʪʠʚʥʘʷ ʦʩʥʦʚʘ ʠʭ ʧʦʣʥʦʤʦʯʠʡ, ʚʳʷʚʣʷ-
ʶʪʩʷ ʧʨʦʙʝʣʳ ʚ ʤʝʭʘʥʠʟʤʝ ʥʘʜʟʦʨʘ, ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʩʪʠ ʥʘ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʠ ʥʝʜʝʝ-
ʩʧʦʩʦʙʥʳʭ ʛʨʘʞʜʘʥ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʩʠʣʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, 
ʧʦʚʳʰʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʨʝʰʝʥʠʡ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʠ ʩʫʜʝʙʥʦʛʦ ʢʦʥʪʨʦʣʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʨʛʘʥʳ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ, ʢʦʥʪʨʦʣʴ, ʥʘʜʟʦʨ, ʟʘʱʠʪʘ ʧʨʘʚ ʜʝʪʝʡ, ʩʝʤʝʡʥʦʝ 
ʧʨʘʚʦ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʩʫʜʝʙʥʳʡ ʢʦʥʪʨʦʣʴ. 

 
LEGAL PROBLEMS OF A WEAK CONTROL SYSTEM IN THE ACTIVITIES OF GUARDIANSHIP 

AND GUARDIANSHIP AUTHORITIES 
 

Kleymenova Svetlana Alekseevna 
 

Abstract: The article discusses the legal problems of the weak system of control in the activities of guardian-
ship authorities in the Russian Federation. The normative basis of their powers is analyzed, gaps in the mech-
anism of supervision, internal and external control are identified, and the impact of insufficient oversight on the 
protection of the rights and legitimate interests of minors and legally incompetent citizens is assessed. It is 
concluded that it is necessary to comprehensively strengthen control procedures, increase the transparency of 
decisions of guardianship and guardianship authorities, and form a more effective system of interdepartmental 
and judicial control.  
Key words: guardianship and guardianship authorities, control, supervision, protection of children's rights, 
family law, administrative responsibility, judicial control. 

 
ʆʨʛʘʥʳ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʩʠʩʪʝʤʝ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʣʠʮ, ʧʨʠʟʥʘʥʥʳʭ ʩʫʜʦʤ 
ʥʝʜʝʝʩʧʦʩʦʙʥʳʤʠ, ʠ ʛʨʘʞʜʘʥ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʧʝʢʠ ʠʣʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ. ʀʭ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʢʦʥʩʪʠʪʫʮʠʦʥʥʳʭ ʛʘʨʘʥʪʠʡ ʦʭʨʘʥʳ ʩʝʤʴʠ, ʤʘʪʝʨʠʥʩʪʚʘ, 
ʦʪʮʦʚʩʪʚʘ ʠ ʜʝʪʩʪʚʘ, ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʩʪʘʪʴʝ 38 ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʩ ʦʙʝʩʧʝ-
ʯʝʥʠʝʤ ʧʨʘʚʘ ʢʘʞʜʦʛʦ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʟʘʱʠʪʫ ʝʛʦ ʧʨʘʚ ʠ ʩʚʦʙʦʜ [1]. 

ʇʨʠ ʵʪʦʤ ʚ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʘ ʩʣʘ-
ʙʦʡ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʠ ʤʝʞʚʝ-
ʜʦʤʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʟʘʪʨʫʜʥʸʥʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʥʘʨʫʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʝʨʘʚʥʦ-
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʤʝʨʥʦʩʪʠ ʧʨʘʢʪʠʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. ɼʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʥʝ ʪʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʡ, ʥʦ ʠ 
ʚʳʨʘʞʝʥʥʳʡ ʧʨʘʚʦʚʦʡ ʭʘʨʘʢʪʝʨ, ʧʦʩʢʦʣʴʢʫ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʦʨʤ ʩʝ-
ʤʝʡʥʦʛʦ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [2]. 

ʇʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʉʝʤʝʡʥʳʤ ʢʦʜʝʢ-
ʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦʪ 24 ʘʧʨʝʣʷ 2008 ʛʦʜʘ ˉ 48-ʌɿ çʆʙ ʦʧʝʢʝ ʠ ʧʦ-
ʧʝʯʠʪʝʣʴʩʪʚʝè. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʘʢʪʘʤ, ʦʨʛʘʥʳ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʫʧʦʣʥʦʤʦʯʝʥʳ ʚʳʷʚʣʷʪʴ ʣʠʮ, 
ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʧʝʢʠ ʠʣʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʜʙʦʨ ʠ ʧʨʦʚʝʨʢʫ ʢʘʥʜʠʜʘʪʦʚ, 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʧʦʜʦʧʝʯʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʠʭ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ 
ʠʥʪʝʨʝʩʦʚ [2, 3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʬʦʨʤʠʨʫʝʪ ʠʩʯʝʨʧʳʚʘʶʱʝʡ ʠ ʜʝʪʘʣʴʥʦ ʚʳʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʳ 
ʢʦʥʪʨʦʣʷ ʠʤʝʥʥʦ ʟʘ ʢʘʯʝʩʪʚʦʤ ʨʘʙʦʪʳ ʩʘʤʠʭ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ. ʀʭ ʨʝʰʝʥʠʷ, ʢʘʢ ʧʨʘʚʠ-
ʣʦ, ʧʨʦʚʝʨʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʦʙʱʝʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʠ ʩʫʜʝʙʥʦʛʦ ʧʦʨʷʜʢʘ, ʥʦ ʩʧʝʮʠʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ 
ʨʝʛʫʣʷʨʥʦʡ ʦʮʝʥʢʠ ʧʨʘʚʦʤʝʨʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʚʳʨʘʞʝʥ 
ʩʣʘʙʦ. ʕʪʦ ʩʦʟʜʘʸʪ ʨʠʩʢ ʬʦʨʤʘʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʦʙʷʟʘʥʥʦʩʪʝʡ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʚʝʨʢʠ ʨʝʘʣʴʥʦʛʦ 
ʧʦʣʦʞʝʥʠʷ ʧʦʜʦʧʝʯʥʳʭ. 

ʉ ʧʦʟʠʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ˉ 48-ʌɿ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝ-
ʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ, ʟʘʱʠʪʘ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʠ ʣʠʯʥʳʭ 
ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ ʧʦʜʦʧʝʯʥʳʭ, ʜʘʯʘ ʩʦʛʣʘʩʠʷ ʥʘ ʩʦʚʝʨʰʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʜʝʣʦʢ, ʢʦʥʪʨʦʣʴ ʟʘ 
ʫʩʣʦʚʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ ʠ ʥʝʜʝʝʩʧʦʩʦʙʥʳʭ ʛʨʘʞʜʘʥ, ʘ ʪʘʢʞʝ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʨʠ 
ʚʳʷʚʣʝʥʠʠ ʫʛʨʦʟʳ ʠʭ ʠʥʪʝʨʝʩʘʤ. ʆʜʥʘʢʦ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʧʦʣʥʦʤʦʯʠʡ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʝ ʦʟʥʘʯʘ-
ʝʪ ʥʘʣʠʯʠʝ ʩʪʦʣʴ ʞʝ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʨʝʘʣʠʟʘʮʠʝʡ [3]. 

ʇʦ ʤʥʝʥʠʶ, ʘʚʪʦʨʘ ʩʪʘʪʴʠ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʘʚʦʚʳʝ ʧʨʦʙʣʝʤʳ ʩʣʘʙʦʛʦ ʢʦʥʪʨʦʣʷ ʚ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ: 

ʇʝʨʚʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʦʙʨʘʟʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 
ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʟʘʢʦʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ. ʅʘ ʧʨʘʢʪʠʢʝ ʟʥʘʯʠ-
ʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʨʦʚʥʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʝ ʚ ʧʦʜʭʦʜʘʭ, 
ʢʘʜʨʦʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ, ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʝ ʠ ʩʨʦʢʘʭ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʙʨʘʱʝʥʠʷ ʛʨʘʞʜʘʥ. 

ɺʪʦʨʘʷ ʧʨʦʙʣʝʤʘ, ʩʚʷʟʘʥʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʜʦʪʯʸʪʥʦʩʪʴʶ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʧʝ-
ʨʝʜ ʛʨʘʞʜʘʥʘʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʭ ʨʝʰʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʞʘʣʦʚʘʥʳ ʚ ʩʫʜʝʙʥʦʤ ʧʦʨʷʜʢʝ, ʜʦ ʦʙ-
ʨʘʱʝʥʠʷ ʚ ʩʫʜ. ɿʘʷʚʠʪʝʣʴ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʣʥʦʮʝʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʜʦʩʫʜʝʙʥʦʡ ʧʨʦ-
ʚʝʨʢʠ. ɸ ʪʘʢʞʝ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʦʣʫʯʝʥʠʷ ʤʦʪʠʚʠʨʦʚʘʥʥʳʭ ʦʪʚʝʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʩʣʫʞʠʚʰʠʭ ʦʩʥʦʚʘ-
ʥʠʝʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʝʰʝʥʠʷ. ʕʪʦ ʩʥʠʞʘʝʪ ʨʝʘʣʴʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʘʚʦʚʦʡ ʟʘʱʠʪʳ. 

ʊʨʝʪʴʷ ʧʨʦʙʣʝʤʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ. ɺ ʦʨʛʘʥʘʭ ʦʧʝʢʠ ʠ ʧʦʧʝ-
ʯʠʪʝʣʴʩʪʚʘ ʥʝʨʝʜʢʦ ʦʪʩʫʪʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʣʫʞʝʙʥʦʛʦ ʘʫʜʠʪʘ ʨʝʰʝʥʠʡ, ʧʨʠʥʷʪʳʭ ʚ ʦʪʥʦ-
ʰʝʥʠʠ ʜʝʪʝʡ ʠ ʧʦʜʦʧʝʯʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʦʚ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʦʰʠʙʦʢ. ʇʨʠ ʵʪʦʤ ʠʤʝʥʥʦ ʚ 
ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʷʭ ʜʝʣ, ʮʝʥʘ ʦʰʠʙʢʠ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ, ʧʦʩʢʦʣʴʢʫ ʥʝʚʝʨʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦʨʛʘʥʘ ʦʧʝʢʠ ʤʦ-
ʞʝʪ ʧʦʚʣʝʯʴ ʦʛʨʘʥʠʯʝʥʠʝ ʩʝʤʝʡʥʳʭ ʧʨʘʚ, ʥʝʦʙʦʩʥʦʚʘʥʥʦʝ ʠʟʲʷʪʠʝ ʨʝʙʸʥʢʘ, ʥʘʨʫʰʝʥʠʝ ʠʤʫʱʝʩʪʚʝʥ-
ʥʳʭ ʠʥʪʝʨʝʩʦʚ ʧʦʜʦʧʝʯʥʦʛʦ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʦʩʪʘʚʣʝʥʠʝ ʝʛʦ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʝ. 

ʏʝʪʚʸʨʪʘʷ ʧʨʦʙʣʝʤʘ ï ʵʪʦ ʩʣʘʙʘʷ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʦʧʝʢʠ ʠ ʜʨʫʛʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʟʘ-
ʱʠʪʳ ʧʨʘʚ ʨʝʙʸʥʢʘ, ʪʘʢʠʭ ʢʘʢ: ʢʦʤʠʩʩʠʷʤʠ ʧʦ ʜʝʣʘʤ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʠ ʤʝʜʠ-
ʮʠʥʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʨʛʘʥʘʤʠ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ, ʧʨʦʢʫʨʘʪʫʨʦʡ ʠ ʫʧʦʣʥʦʤʦʯʝʥʥʳʤʠ ʧʦ ʧʨʘʚʘʤ ʨʝ-
ʙʸʥʢʘ ʠ ʧʨ. ʌʦʨʤʘʣʴʥʦ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʦʜʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʥʦ 
ʯʘʩʪʦ ʥʦʩʠʪ ʵʧʠʟʦʜʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʠʥʠʮʠʘʪʠʚʳ ʢʦʥʢʨʝʪʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ [4]. 

ʊʘʢʞʝ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʦʛʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʜʝʙ-
ʥʳʡ ʠ ʧʨʦʢʫʨʦʨʩʢʠʡ ʥʘʜʟʦʨ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʪʴʸʡ 56 ʉʝʤʝʡʥʦʛʦ ʂʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʨʝʙʸʥʦʢ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʟʘʱʠʪʫ ʩʚʦʠʭ ʧʨʘʚ ʠ ʟʘʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʘ ʚ ʩʣʫʯʘʝ ʥʘʨʫʰʝʥʠʷ ʵʪʠʭ ʧʨʘʚ ï ʥʘ 
ʠʭ ʟʘʱʠʪʫ ʚʩʪʘʶʪ ʦʨʛʘʥʳ ʧʨʦʢʫʨʘʪʫʨʳ ʠ ʩʫʜ. ɸʥʘʣʦʛʠʯʥʦ, ʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ 
ʤʦʛʫʪ ʙʳʪʴ ʦʩʧʦʨʝʥʳ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʣʠʮʘʤʠ ʚ ʧʦʨʷʜʢʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʛʨʘʞʜʘʥʩʢʠʤ ʧʨʦʮʝʩʩʫ-
ʘʣʥɹʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ [2, 4]. 
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ʆʜʥʘʢʦ ʩʫʜʝʙʥʳʡ ʢʦʥʪʨʦʣʴ ʥʝ ʩʧʦʩʦʙʝʥ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚ-
ʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʦʩʠʪ ʨʝʘʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ: ʩʫʜ ʚʤʝʰʠʚʘʝʪʩʷ ʫʞʝ ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʩʧʦʨʥʦʛʦ 
ʨʝʰʝʥʠʷ, ʢʦʛʜʘ ʥʘʨʫʰʝʥʠʝ ʥʝʨʝʜʢʦ ʫʩʧʝʣʦ ʧʦʚʣʝʯʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʇʨʦʢʫʨʦʨʩʢʠʡ 
ʥʘʜʟʦʨ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ, ʥʦ ʥʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʷ ʠ ʧʦʣʥʦʪʳ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʦʨʛʘʥʳ 
ʧʨʦʢʫʨʘʪʫʨʳ [6]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʟʘʱʠʪʳ ʠʥʪʝʨʝʩʦʚ ʧʦʜʦʧʝʯʥʳʭ ʥʫʞʜʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʤʝ-
ʭʘʥʠʟʤʝ ʧʦʩʣʝʜʫʶʱʝʛʦ ʦʙʞʘʣʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʧʨʝʚʝʥʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʢʦʥʪʨʦʣʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʧʨʝʜʫʧʨʝ-
ʞʜʘʪʴ ʥʘʨʫʰʝʥʠʷ ʜʦ ʤʦʤʝʥʪʘ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ. 

ɼʝʡʩʪʚʫʶʱʘʷ ʤʦʜʝʣʴ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʧʨʝʜʝʣʸʥʥʳʡ ʜʠʩʙʘʣʘʥʩ ʤʝʞʜʫ 
ʦʙʲʸʤʦʤ ʧʦʣʥʦʤʦʯʠʡ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʠ ʫʨʦʚʥʝʤ ʢʦʥʪʨʦʣʷ ʟʘ ʠʭ ʨʝʘʣʠʟʘʮʠʝʡ. ɿʘʢʦʥʦ-
ʜʘʪʝʣʴ ʧʦʜʨʦʙʥʦ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʩʥʦʚʘʥʠʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʚ ʩʝʤʝʡʥʳʝ 
ʠ ʠʤʫʱʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʜʥʘʢʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʝʝ ʜʝʪʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʝʨʢʠ 
ʟʘʢʦʥʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ [7]. 

ʆʩʦʙʫʶ ʩʣʦʞʥʦʩʪʴ ʩʦʟʜʘʸʪ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʦʨʛʘʥʳ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ 
ʚʳʩʪʫʧʘʶʪ ʠ ʢʘʢ ʩʫʙʲʝʢʪ ʟʘʱʠʪʳ ʧʨʘʚ, ʠ ʢʘʢ ʩʫʙʲʝʢʪ ʚʣʘʩʪʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦ-
ʟʨʘʯʥʳʭ ʧʨʦʮʝʜʫʨ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ ʪʘʢʘʷ ʜʚʦʡʩʪʚʝʥʥʘʷ ʨʦʣʴ ʤʦʞʝʪ ʧʦʨʦʞʜʘʪʴ ʨʠʩ-
ʢʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʩʤʦʪʨʝʥʠʷ, ʬʦʨʤʘʣʠʟʤʘ ʠ ʧʨʦʠʟʚʦʣʴʥʦʩʪʠ [8]. 

ʉ ʧʨʘʚʦʚʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 
ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ: 

- ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʧʨʦʚʝʨʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ; 
- ʩʦʜʝʨʞʘʥʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ; 
- ʦʙʷʟʘʪʝʣʴʥʦʡ ʬʠʢʩʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʨʦʢ; 
- ʧʦʨʷʜʢʫ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʡ; 
- ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʟʘ ʥʝʥʘʜʣʝʞʘʱʝʝ ʠʩʧʦʣʥʝʥʠʝ ʦʙʷʟʘʥʥʦʩʪʝʡ. 
ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʘʚʦʚʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴ-

ʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ: 
- ʫʩʪʘʥʦʚʠʪʴ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ ʝʜʠʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʩʪʘʥʜʘʨʪʳ ʢʦʥʪʨʦʣʷ ʟʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʴʶ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ; 
- ʚʚʝʩʪʠ ʦʙʷʟʘʪʝʣʴʥʫʶ ʚʥʫʪʨʝʥʥʶʶ ʦʮʝʥʢʫ ʟʘʢʦʥʥʦʩʪʠ ʠ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʨʝ-

ʰʝʥʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʧʨʘʚʘ ʜʝʪʝʡ ʠ ʧʦʜʦʧʝʯʥʳʭ; 
- ʨʘʩʰʠʨʠʪʴ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʤʦʪʠʚʠʨʦʚʘʥʠʶ ʨʝʰʝʥʠʡ ʠ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʛʨʘʞʜʘʥʘʤ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʟʘʪʨʘʛʠʚʘʶʱʝʡ ʠʭ ʧʨʘʚʘ; 
- ʨʘʟʚʠʪʴ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩ ʫʯʘʩʪʠʝʤ ʧʨʦʢʫʨʘʪʫʨʳ, ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ ʧʦ ʧʨʘʚʘʤ ʨʝ-

ʙʸʥʢʘ ʠ ʧʨʦʬʠʣʴʥʳʭ ʢʦʤʠʩʩʠʡ; 
- ʟʘʢʨʝʧʠʪʴ ʙʦʣʝʝ ʯʸʪʢʠʝ ʩʨʦʢʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʙʨʘʱʝʥʠʷ ʦ ʥʘʨʫʰʝʥʠʷʭ ʚ ʩʬʝʨʝ ʦʧʝʢʠ ʠ ʧʦʧʝ-

ʯʠʪʝʣʴʩʪʚʘ; 
- ʫʩʠʣʠʪʴ ʧʝʨʩʦʥʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʟʘ ʙʝʟʜʝʡʩʪʚʠʝ, ʬʦʨʤʘʣʴʥʳʡ ʧʦʜʭʦʜ 

ʠ ʧʨʠʥʷʪʠʝ ʥʝʟʘʢʦʥʥʳʭ ʨʝʰʝʥʠʡ. 
ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʪʨʝʙʫʝʪ ʮʠʬʨʦʚʠʟʘʮʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ. ɽʜʠʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʤʦʛʣʠ ʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʟʨʘʯʥʦʩʪʴ ʫʯʸʪʘ ʧʦʜʦʧʝʯʥʳʭ, ʬʠʢʩʘʮʠʶ ʧʨʦʚʝʨʦʢ ʫʩʣʦʚʠʡ ʠʭ ʞʠʟʥʠ, 
ʢʦʥʪʨʦʣʴ ʩʨʦʢʦʚ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝ ʠʩʧʦʣʥʝʥʠʷ ʧʨʝʜʧʠʩʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʮʠʬʨʦ-
ʚʠʟʘʮʠʷ ʜʦʣʞʥʘ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʨʘʚʦʚʳʤʠ ʛʘʨʘʥʪʠʷʤʠ ʟʘʱʠʪʳ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʥʝʜʦʧʫʩʪʠ-
ʤʦʩʪʠ ʬʦʨʤʘʣʴʥʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʙʝʟ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʨʘʚʦʚʦʡ ʦʮʝʥʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʘʙʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʧʨʝʜ-
ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʤʫʶ ʧʨʘʚʦʚʫʶ ʧʨʦʙʣʝʤʫ, ʟʘʪʨʘʛʠʚʘʶʱʫʶ ʙʘʟʦʚʳʝ ʛʘʨʘʥʪʠʠ ʟʘʱʠʪʳ ʩʝʤʴʠ, ʜʝʪ-
ʩʪʚʘ ʠ ʧʨʘʚ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʦʧʝʢʦʡ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ, ʨʝʛʫʣʠʨʫʶʱʝʡ 
ʧʦʣʥʦʤʦʯʠʷ ʦʨʛʘʥʦʚ ʦʧʝʢʠ, ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʚʳʩʪʨʘʠʚʘʝʪ ʤʝʭʘ-
ʥʠʟʤ ʧʨʦʚʝʨʢʠ ʟʘʢʦʥʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʨʛʘʥʳ ʦʧʝʢʠ ʠ ʧʦʧʝʯʠʪʝʣʴʩʪʚʘ ʥʝʨʝʜʢʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ 
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ʧʦʜʦʪʯʸʪʥʦʩʪʠ, ʩʣʘʙʦʡ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʚʝʨʢʠ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦʛʦ ʚʥʝʰʥʝʛʦ ʢʦʥʪʨʦʣʷ. ʕʪʦ ʩʥʠʞʘ-
ʝʪ ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ ʢ ʥʠʤ ʠ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʘʨʫʰʝʥʠʷʤ ʧʨʘʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʣʠʮ. ɼʣʷ ʫʩʪʨʘʥʝ-
ʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʠʩʢʦʚ ʪʨʝʙʫʝʪʩʷ ʩʠʩʪʝʤʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ 
ʫʥʠʬʠʢʘʮʠʶ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʫʩʠʣʝʥʠʝ ʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʠ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʥʘʜʟʦʨʘ, ʘ ʪʘʢʞʝ 
ʧʦʚʳʰʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ. 
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ǡǭǮǯǭǰǺ ǯǤǟǪǧǦǟǵǧǧ ǮǯǧǬǵǧǮǟ 
ǣǭǰǱǲǮǬǭǰǱǧ ǡ ǢǯǟǥǣǟǬǰǩǭǫ ǮǯǭǵǤǰǰǤ 

ǩȍȐȑȏȝȉȍȁ ǟȊȄȉȐȄȈ ǰȄȏȂȄȄȁȇȖ 
ʘʩʧʠʨʘʥʪ 2 ʢʫʨʩʘ 

ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ 
ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʈʀʅʍ) 

ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 
 

ɹʦʦʧʫʙʯʡʸ:ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 
ʦʩʥʦʚʳ ʫʢʘʟʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ, ʝʛʦ ʥʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʟʘʢʦʥʦʜʘ-
ʪʝʣʴʩʪʚʝ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʝʛʦ ʧʦʥʠʤʘʥʠʶ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʤ ʬʘʢʪʠ-
ʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ, ʚʢʣʶʯʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ, ʬʠʥʘʥʩʦʚʳʝ, ʧʨʦʮʝʩ-
ʩʫʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʘʨʴʝʨʳ. ʆʪʜʝʣʴʥʦ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ 
ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʰʠʨʝʥʠʝ ʣʠʙʦ ʦʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʝ. 
ɺ ʨʘʙʦʪʝ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʘʣʠʯʠʠ ʨʘʟʨʳʚʘ ʤʝʞʜʫ ʬʦʨʤʘʣʴʥʦ ʟʘʢʨʝʧʣʸʥʥʦʡ ʠ ʨʝʘʣʴʥʦ ʦʙʝʩʧʝʯʝʥʥʦʡ 
ʜʦʩʪʫʧʥʦʩʪʴʶ ʧʨʘʚʦʩʫʜʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ ʛʨʘʞʜʘʥʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ, ʩʫʜʝʙʥʘʷ ʟʘʱʠʪʘ, ʛʨʘʞʜʘʥ-
ʩʢʦʝ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʦ, ʛʨʘʞʜʘʥʩʢʠʝ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʩʫʜʝʙʥʘʷ ʩʠʩʪʝʤʘ, ʵʣʝʢʪʨʦʥʥʦʝ ʧʨʘ-
ʚʦʩʫʜʠʝ, ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʛʘʨʘʥʪʠʠ, ʩʫʜʝʙʥʳʝ ʨʘʩʭʦʜʳ, ʧʨʘʚʦ ʥʘ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ. 
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Abstract: The article is devoted to the analysis of the principle of access to justice in civil procedure and the 
specific features of its practical implementation in modern conditions. It examines the theoretical foundations 
of this principle, its normative consolidation in civil procedural legislation, and various academic approaches to 
its interpretation. Special attention is given to the problems of the actual implementation of access to justice, 
including territorial, financial, procedural, and informational barriers. Contemporary trends in the development 
of e-justice and their impact on expanding or limiting access to the judicial system are also analyzed. The 
study concludes that there is a gap between formally guaranteed and practically ensured access to justice. 
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system, e-justice, procedural guarantees, court costs, right to access court 

 
ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʚʳʩʪʫʧʘʝʪ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʵʣʝ-

ʤʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʨʘʞʘʶʱʠʤ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ 
ʟʘʱʠʱʘʪʴ ʩʚʦʠ ʧʨʘʚʘ ʚ ʩʫʜʝ ʙʝʟ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ, ʥʦ ʠ ʝʛʦ 
ʬʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ, ʚʢʣʶʯʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʠ ʩʦʮʠʘʣʴ-
ʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʫʜʦʚ. 

ʇʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʘʟʦʚʦʝ ʥʘʯʘʣʦ, 
ʦʧʨʝʜʝʣʷʶʱʝʝ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʮʘ ʦʙʨʘʪʠʪʴʩʷ ʚ ʩʫʜ ʟʘ ʟʘʱʠʪʦʡ ʥʘʨʫʰʝʥʥʳʭ ʠʣʠ ʦʩʧʘʨʠʚʘʝ-
ʤʳʭ ʧʨʘʚ ʠ ʧʦʣʫʯʠʪʴ ʩʫʜʝʙʥʦʝ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʦ ʚ ʨʘʟʫʤʥʳʭ ʠ ʩʧʨʘʚʝʜʣʠʚʳʭ ʫʩʣʦʚʠʷʭ. ɼʘʥʥʳʡ ʧʨʠʥ-



228 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʮʠʧ ʦʪʨʘʞʘʝʪ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʘʣʴʥʦʝ ʥʘʣʠʯʠʝ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʬʘʢʪʠʯʝʩʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʘʞ-
ʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʝʸ ʤʝʭʘʥʠʟʤʘʤʠ ʙʝʟ ʯʨʝʟʤʝʨʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 
ʬʠʥʘʥʩʦʚʦʛʦ ʠʣʠ ʧʨʦʮʝʜʫʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʝ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʘʚʦʩʫʜʠʷ 
ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠ-
ʪʠʷ ʧʨʘʚʦʚʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʅʦʨʤʘʪʠʚʥʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʷ 
ʂʦʥʩʪʠʪʫʮʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʩʪʘʪʴʶ 46, ʛʘʨʘʥʪʠʨʫʶʱʫʶ ʢʘʞʜʦʤʫ ʩʫʜʝʙʥʫʶ 
ʟʘʱʠʪʫ ʝʛʦ ʧʨʘʚ ʠ ʩʚʦʙʦʜ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢʞʝ ʥʦʨʤʳ ɻʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ 
ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʟʘʢʨʝʧʣʷʶʱʠʝ ʧʨʘʚʦ ʥʘ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ, ʨʘʚʝʥʩʪʚʦ ʩʪʦʨʦʥ ʠ ʦʙʷʟʘ-
ʪʝʣʴʥʦʩʪʴ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ. ʇʨʠ ʵʪʦʤ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦ-ʧʨʘʚʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ 
ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʘʚʦʤ ʥʘ ʧʦʜʘʯʫ ʠʩʢʘ, ʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦ-
ʛʦ ʫʯʘʩʪʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠ ʧʦʣʫʯʝʥʠʷ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ ʚ ʨʘʟʫʤʥʳʝ ʩʨʦʢʠ. 

ɺ ʥʘʫʯʥʦʡ ʜʦʢʪʨʠʥʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 
ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ. ɺ ʪʨʫʜʘʭ ʄ ʂ ʊʨʝʫʰʥʠʢʦʚʘ ʘʢʮʝʥʪ ʜʝʣʘʝʪʩʷ ʥʘ ʧʨʦʮʝʩʩʫʘʣʴʥʦʡ ʛʘʨʘʥʪʠʨʦ-
ʚʘʥʥʦʩʪʠ ʧʨʘʚʘ ʥʘ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ ʠ ʥʝʜʦʧʫʩʪʠʤʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ 
ʨʘʙʦʪʘʭ ɺ ɺ ʗʨʢʦʚʘ ʧʦʜʯʸʨʢʠʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʜʦʩʪʫʧʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥ-
ʥʝr, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ. ʊʘʢʞʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʫʘʣʠʩʪʦʚ 
ʦʙʨʘʱʘʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʩʚʷʟʴ ʜʦʩʪʫʧʥʦʩʪʠ ʩ ʧʨʠʥʮʠʧʘʤʠ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʠ ʨʘʚʥʦʧʨʘʚʠʷ ʩʪʦʨʦʥ, 
ʧʦʩʢʦʣʴʢʫ ʬʦʨʤʘʣʴʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ ʪʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʙʝʟ ʨʝʘʣʴʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʧʨʦ-
ʮʝʩʩʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʯʝʨʝʟ ʥʝ-
ʩʢʦʣʴʢʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ ʩʫʜʝʙʥʳʭ 
ʦʨʛʘʥʦʚ ʚ ʨʘʟʫʤʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʚ ʨʘʟʚʠʪʠʠ ʤʝʭʘʥʠʟʤʦʚ 
ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʫʯʘʩʪʠʷ. ʌʠʥʘʥʩʦʚʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʨʘʟʤʝʨʦʤ ʩʫʜʝʙʥʳʭ ʨʘʩʭʦʜʦʚ, ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʦʡ ʧʦʰʣʠʥʦʡ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʸ ʩʥʠʞʝʥʠʷ ʠʣʠ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʣʠʮ ʦʪ ʫʧʣʘ-
ʪʳ. ʇʨʦʮʝʩʩʫʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʥʷʪʥʦʩʪʠ ʠ ʨʝʘʣʠʟʫʝʤʦʩʪʠ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʧʨʦʮʝ-
ʜʫʨ, ʦʪʩʫʪʩʪʚʠʠ ʯʨʝʟʤʝʨʥʦ ʩʣʦʞʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 
ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʫ ʛʨʘʞʜʘʥ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʧʦ-
ʨʷʜʢʝ ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ, ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʠ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʷʭ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʨʷʜʦʤ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢ-
ʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʠʤ ʠʟ ʟʥʘʯʠʤʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʡ ʛʨʘʤʦʪ-
ʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʘʪʨʫʜʥʝʥʠʷʤ ʧʨʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʟʘʱʠʪʝ ʧʨʘʚ ʚ ʩʫʜʝ. ɼʦʧʦʣʥʠ-
ʪʝʣʴʥʫʶ ʩʣʦʞʥʦʩʪʴ ʩʦʟʜʘʸʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʫʜʝʙʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʩʦʙʝʥʥʦ ʚ 
ʦʪʜʘʣʸʥʥʳʭ ʨʝʛʠʦʥʘʭ. ʌʠʥʘʥʩʦʚʳʝ ʙʘʨʴʝʨʳ ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʶʪ ʦʢʘʟʳʚʘʪʴ ʚʣʠʷʥʠʝ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝ-
ʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʣʴʛʦʪ ʠ ʦʪʩʨʦʯʝʢ ʧʦ ʫʧʣʘʪʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʰʣʠʥʳ. ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ 
ʪʨʝʙʫʝʪ ʮʠʬʨʦʚʦʝ ʥʝʨʘʚʝʥʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʚʥʝʜʨʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘ-
ʝʪʩʷ ʨʘʚʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ. 

ʉʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʠ ʨʘʟʲʷʩʥʝʥʠʷ ʚʳʩʰʠʭ ʩʫʜʝʙʥʳʭ ʠʥʩʪʘʥʮʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ. ɺʝʨʭʦʚʥʳʡ ʉʫʜ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʥʝʦʜʥʦʢʨʘʪʥʦ ʫʢʘʟʳʚʘʣ ʥʘ ʥʝʜʦʧʫʩʪʠʤʦʩʪʴ ʬʦʨʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ 
ʚ ʩʫʜ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʠʯʝʩʢʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʟʘʪʨʫʜʥʷʶʱʠʝ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʮʝʩʩʫ-
ʘʣʴʥʳʭ ʧʨʘʚ. ʇʨʠ ʵʪʦʤ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʬʦʨʤ ʫʯʘʩʪʠʷ ʚ 
ʧʨʦʮʝʩʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʜʥʦ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʥʮʠʧ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥ-
ʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʦʩʠʪ ʢʦʤʧʣʝʢʩʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʚʢʣʶʯʘʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʘʚʦʚʳʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ 
ʩʦʮʠʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʘʢʨʝʧʣʸʥʥʳʤ ʧʨʘʚʦʤ ʥʘ ʦʙʨʘʱʝʥʠʝ ʚ ʩʫʜ, 
ʘ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʩʠʩʪʝʤʫ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʩʫʜʝʙʥʦʡ 
ʟʘʱʠʪʳ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 
ʩʣʦʞʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʘʚʦʚʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʴʥʦʡ 
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ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ ʠ ʫʯʘʩʪʠʷ ʚ ʩʫʜʝʙʥʦʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ. ʅʘ ʫʨʦʚʥʝ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʟʘ-
ʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʜʘʥʥʳʡ ʧʨʠʥʮʠʧ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ ʥʦʨʤʳ, ʟʘʢʨʝʧʣʷʶʱʠʝ ʧʨʘʚʦ ʥʘ ʩʫʜʝʙʥʫʶ ʟʘʱʠʪʫ, 
ʫʧʨʦʱʸʥʥʳʝ ʬʦʨʤʳ ʦʙʨʘʱʝʥʠʷ ʚ ʩʫʜ, ʠʥʩʪʠʪʫʪʳ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʫʧʣʘʪʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʰʣʠʥʳ, 
ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ. ʆʜʥʘʢʦ ʬʘʢʪʠʯʝʩʢʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʤʝʭʘʥʠʟʤʦʚ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʥʦʩʠʪ ʥʝʦʜʥʦʨʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʳʭʦ-
ʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʚʳʩʪʫʧʘʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 
ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ. ʈʘʟʤʝʱʝʥʠʝ ʩʫʜʦʚ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʬʦʨʤʘʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʭʚʘʪ ʙʦʣʴʰʠʥ-
ʩʪʚʘ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʜʥʘʢʦ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʜʘʣʸʥʥʦʩʪʠ 
ʩʫʜʝʙʥʳʭ ʦʨʛʘʥʦʚ ʦʪ ʤʝʩʪʘ ʧʨʦʞʠʚʘʥʠʷ ʛʨʘʞʜʘʥ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʚ ʤʘʣʦʥʘʩʝʣʸʥʥʳʭ ʠ ʩʝʣʴʩʢʠʭ 
ʪʝʨʨʠʪʦʨʠʷʭ, ʛʜʝ ʫʯʘʩʪʠʝ ʚ ʩʫʜʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʨʝʤʝʥʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ. 
ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʚʘʝʪʩʷ ʧʨʘʢʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʩʚʷʟʠ, ʦʜʥʘʢʦ ʝʸ ʧʨʠʤʝʥʝʥʠʝ 
ʧʦʢʘ ʥʝ ʧʦʣʥʦʩʪʴʶ ʢʦʤʧʝʥʩʠʨʫʝʪ ʬʠʟʠʯʝʩʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʫʜʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʣʠʯʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚ ʠ ʫʯʘʩʪʠʷ ʚ ʜʦʧʨʦʩʘʭ. 

ʌʠʥʘʥʩʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʘʚʦʩʫʜʠʷ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 
ʨʝʘʣʠʟʘʮʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʥʮʠʧʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦ-
ʰʣʠʥʳ ʠ ʤʝʭʘʥʠʟʤʦʚ ʝʸ ʩʥʠʞʝʥʠʷ ʠʣʠ ʦʪʩʨʦʯʢʠ, ʜʣʷ ʯʘʩʪʠ ʛʨʘʞʜʘʥ ʩʫʜʝʙʥʳʝ ʨʘʩʭʦʜʳ ʦʩʪʘʶʪʩʷ ʟʥʘ-
ʯʠʤʳʤ ʙʘʨʴʝʨʦʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʩʚʷʟʘʥʳ ʩ ʦʧʣʘʪʦʡ ʫʩʣʫʛ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ, ʧʨʦʚʝʜʝʥʠʝʤ 
ʵʢʩʧʝʨʪʠʟ ʠ ʩʙʦʨʦʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʩʪʫʧ ʢ ʧʨʘʚʦʩʫʜʠʶ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʪʘʥʦʚʠʪʩʷ ʟʘʚʠ-
ʩʠʤʳʤ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʬʦʨʤʘʣʴʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʠʜʝʝ ʨʘʚʝʥ-
ʩʪʚʘ ʩʪʦʨʦʥ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʨʦʮʝʩʩʫʘʣʴʥʘʷ ʜʦʩʪʫʧʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʨʦʚʥʝ ʩʣʦʞʥʦʩʪʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʨʝʙʦʚʘ-
ʥʠʷʭ ʢ ʦʬʦʨʤʣʝʥʠʶ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ɻʨʘʞʜʘʥʩʢʠʡ ʧʨʦʮʝʩʩʫʘʣʴʥʳʡ ʢʦʜʝʢʩ ʧʨʝʜʫʩʤʘʪʨʠ-
ʚʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʫʧʨʦʱʸʥʥʳʝ ʧʨʦʮʝʜʫʨʳ, ʦʜʥʘʢʦ ʜʣʷ ʛʨʘʞʜʘʥ ʙʝʟ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʦʩʪʘʚ-
ʣʝʥʠʝ ʠʩʢʦʚʦʛʦ ʟʘʷʚʣʝʥʠʷ ʠ ʫʯʘʩʪʠʝ ʚ ʩʫʜʝʙʥʦʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ. ʉʫʜʝʙ-
ʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʠʩʢʦʚ ʚʦʟʚʨʘʱʘʝʪʩʷ ʠʣʠ ʦʩʪʘʚʣʷʝʪʩʷ ʙʝʟ ʜʚʠʞʝʥʠʷ 
ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʦʩʥʦʚʘʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʥʘʨʫʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʜʦʢʫʤʝʥʪʦʚ. 
ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʢʨʳʪʳʭ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʙʘʨʴʝʨʦʚ, ʩʥʠʞʘʶʱʠʭ ʨʝʘʣʴʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʧʨʘ-
ʚʦʩʫʜʠʷ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʦʩʫʜʠʷ, ʢʦʪʦʨʦʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦ-
ʜʳ ʩʪʘʣʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ. ʇʦʜʘʯʘ ʜʦʢʫ-
ʤʝʥʪʦʚ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ɻɸʉ ʇʨʘʚʦʩʫʜʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʝʨʚʠʩʦʚ ʩʫʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʫʯʘʩʪʠʷ ʚ ʟʘʩʝʜʘʥʠʷʭ ʜʠʩʪʘʥʮʠʦʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʞʜʘʥ. ʆʜʥʘʢʦ ʮʠʬʨʦʚʠ-
ʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʳʷʚʠʣʘ ʠ ʥʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ. ʏʘʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʮʠʬʨʦʚʳ-
ʤʠ ʥʘʚʳʢʘʤʠ ʠʣʠ ʜʦʩʪʫʧʦʤ ʢ ʩʪʘʙʠʣʴʥʦʤʫ ʠʥʪʝʨʥʝʪʫ, ʯʪʦ ʬʦʨʤʠʨʫʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʮʠʬʨʦʚʦʝ ʥʝʨʘ-
ʚʝʥʩʪʚʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʢʪʨʦʥʥʳʝ ʤʝʭʘʥʠʟʤʳ, ʧʨʠʟʚʘʥʥʳʝ ʧʦʚʳʰʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʦ-
ʟʜʘʶʪ ʥʦʚʳʝ ʬʦʨʤʳ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝ-
ʣʝʥʠʷ. ʄʥʦʛʠʝ ʫʯʘʩʪʥʠʢʠ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ ʥʝ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʳʤʠ ʟʥʘʥʠʷʤʠ ʦ ʧʦʨʷʜʢʝ ʦʙʨʘ-
ʱʝʥʠʷ ʚ ʩʫʜ, ʩʨʦʢʘʭ ʧʦʜʘʯʠ ʠʩʢʦʚ ʠ ʩʧʦʩʦʙʘʭ ʟʘʱʠʪʳ ʩʚʦʠʭ ʧʨʘʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʨʝʩʫʨʩʦʚ ʩʫʜʦʚ ʠ ʧʨʘʚʦʚʳʭ ʧʦʨʪʘʣʦʚ, ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʤ 
ʜʣʷ ʛʨʘʞʜʘʥ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʘʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʷʚʠʪʝʣʝʡ ʣʠʙʦ ʥʝ ʦʙʨʘʱʘʝʪʩʷ ʚ ʩʫʜ ʚʦ-
ʚʩʝ, ʣʠʙʦ ʜʦʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʦʰʠʙʢʠ, ʟʘʪʨʫʜʥʷʶʱʠʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʝʣʘ ʧʦ ʩʫʱʝʩʪʚʫ. 

ʇʨʘʢʪʠʢʘ ʩʫʜʦʚ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʟʘ-
ʪʨʫʜʥʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ. ʍʦʪʷ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦ-
ʮʝʩʩʝ ʫʯʘʩʪʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʥʘ ʧʨʘʢʪʠʢʝ ʠʤʝʥʥʦ ʥʘʣʠʯʠʝ ʢʚʘʣʠʬʠʮʠʨʦ-
ʚʘʥʥʦʡ ʧʦʤʦʱʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʟʘʱʠʪʳ ʧʨʘʚ. ɺ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʡ ʧʦ-
ʤʦʱʠ ʛʨʘʞʜʘʥʝ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʨʫʜʥʦʩʪʷʤʠ ʧʨʠ ʩʙʦʨʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚ, ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʠ 
ʚʳʙʦʨʝ ʥʘʜʣʝʞʘʱʝʛʦ ʩʧʦʩʦʙʘ ʟʘʱʠʪʳ ʧʨʘʚʘ. ʕʪʦ ʫʩʠʣʠʚʘʝʪ ʥʝʨʘʚʝʥʩʪʚʦ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦ-
ʩʪʝʡ ʩʪʦʨʦʥ. 
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ʇʨʦʙʣʝʤʥʳʤ ʘʩʧʝʢʪʦʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʪʘʢʞʝ ʚʳʩʪʫʧʘʝʪ ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʫʜʝʙ-
ʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʟʘʢʨʝʧʣʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʟʫʤʥʦʛʦ ʩʨʦʢʘ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣ, ʥʘ 
ʧʨʘʢʪʠʢʝ ʩʨʦʢʠ ʯʘʩʪʦ ʟʘʪʷʛʠʚʘʶʪʩʷ ʠʟ-ʟʘ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʩʫʜʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟ ʠ 
ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʪʦʨʦʥ. ɿʘʪʷʞʥʦʡ ʭʘʨʘʢʪʝʨ ʧʨʦʮʝʩʩʘ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ, ʧʦʩʢʦʣʴʢʫ ʧʨʘʚʦ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʘʩʪʠʯʥʦ 
ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʚʦʧʨʦʩ ʝʜʠʥʦʦʙʨʘʟʠʷ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʠ. ʈʘʟʣʠʯʠʷ ʚ ʧʦʜʭʦʜʘʭ ʩʫʜʦʚ ʢ 
ʧʨʠʤʝʥʝʥʠʶ ʥʦʨʤ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʦʜʠʥʘʢʦʚʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦ ʩʭʦʞʠʤ 
ʜʝʣʘʤ. ʕʪʦ ʩʥʠʞʘʝʪ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʴ ʩʫʜʝʙʥʦʡ ʟʘʱʠʪʳ ʠ ʫʩʣʦʞʥʷʝʪ ʨʝʘʣʠʟʘʮʠʶ ʧʨʘʚʘ ʥʘ ʜʦʩʪʫʧ ʢ 
ʧʨʘʚʦʩʫʜʠʶ, ʧʦʩʢʦʣʴʢʫ ʫʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ ʥʝ ʚʩʝʛʜʘ ʤʦʛʫʪ ʟʘʨʘʥʝʝ ʦʮʝʥʠʪʴ ʠʩʭʦʜ ʜʝʣʘ. 

ɸʥʘʣʠʟ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʥʮʠʧʘ ʜʦʩʪʫʧʥʦʩʪʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 
ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʚʠʪʦʡ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʩʦʭʨʘʥʷʝʪʩʷ ʨʷʜ ʩʠʩʪʝʤʥʳʭ ʧʨʦʙʣʝʤ. ʆʥʠ ʩʚʷʟʘʥʳ ʦʜʥʦʚʨʝ-
ʤʝʥʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ, ʫʨʦʚʥʝʤ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʬʠʥʘʥʩʦʚʳʤʠ ʘʩʧʝʢʪʘʤʠ ʠ ʧʨʘʚʦʚʦʡ 
ʢʫʣʴʪʫʨʦʡ ʦʙʱʝʩʪʚʘ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʩʠʪʫʘʮʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʬʦʨʤʘʣʴʥʘʷ ʜʦ-
ʩʪʫʧʥʦʩʪʴ ʧʨʘʚʦʩʫʜʠʷ ʥʝ ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʝʛʦ ʨʝʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ. 
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ǮǯǟǡǭǡǺǤ ǭǰǬǭǡǺ ǧǬǰǱǧǱǲǱǟ 
ǮǯǧǡǟǱǧǦǟǵǧǧ ǡ ǢǤǯǫǟǬǧǧ 

ǡǿȌȞȗȄȁ ǧȁǿȌ ǭȊȄȂȍȁȇȖ 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʧʨʠʚʘʪʠʟʘʮʠʠ ʧʦʩʣʝ ʦʙʲʝʜʠʥʝʥʠʷ ʛʝʨʤʘʥʠʠ 
1990 ʛʦʜʘ, ɿʘʢʦʥ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʜʟʘʢʦʥʥʳʝ ʘʢʪʳ, ʢʦʪʦʨʳʝ ʚ ʩʦʚʦ-
ʢʫʧʥʦʩʪʠ ʧʨʠʚʝʣʠ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʠʩʪʝʤʳ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ɻɼʈ ʚ ʨʳʥʦʯʥʫʶ ʯʝʨʝʟ ʧʨʠʚʘʪʠʟʘʮʠʶ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʇʨʠʚʘʪʠʟʘʮʠʷ, ɻʝʨʤʘʥʠʷ, çTreuhandanstaltè, ʟʘʢʦʥ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ 1990 ʛʦʜʘ, ʧʨʘʚʦ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʘʚ ʧʦʣʴʟʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ ʩʫʙʲʝʢʪʳ. 

 
LEGAL FOUNDATIONS OF THE PRIVATIZATION INSTITUTE IN GERMANY 

 
Vaniashev Ivan Olegovich 

 
Abstract: the article analyzes the legal mechanism of privatization after the reunification of Germany in 1990, 
the Law on Privatization of State Property, and the bylaws that collectively led to the transformation of the 
planned economy of the GDR into a market economy through the privatization of state property. 
Keywords: Privatization, Germany, çTreuhandanstaltè, Privatization Act of 1990, ownership rights, transfor-
mation of use rights, public and private entities. 

 
ɻʛʞʝʞʦʡʞ. ʆʧʳʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚ ɻʝʨʤʘʥʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʚʦʩʩʦʝʜʠʥʝʥʠʷ ʩʪʨʘʥʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʛʨʘʤʤ ʧʦʩʪʝʧʝʥʥʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʨʝʘʣʠʟʦ-
ʚʘʥʥʳʭ ʚ ʜʨʫʛʠʭ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ, ʧʦʜʭʦʜ ɻʝʨʤʘʥʠʠ ʙʳʣ ʧʨʦʜʠʢʪʦʚʘʥ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʥʪʝ-
ʛʨʘʮʠʠ ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ɻʝʨʤʘʥʩʢʦʡ ɼʝʤʦʢʨʘʪʠʯʝʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʩʦʮʠʘʣʴʥʦ-ʨʳʥʦʯʥʫʶ ʵʢʦʥʦʤʠ-
ʢʫ ʌʝʜʝʨʘʪʠʚʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ɻʝʨʤʘʥʠʠ. ʇʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʩʪʘʣ ɿʘʢʦʥ 
çTreuhandgesetzè ʦʪ 17 ʠʶʥʷ 1990 ʛʦʜʘ (ʜʘʣʝʝ ï ɿʘʢʦʥ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ), ʢʦʪʦʨʳʡ ʟʘʣʦʞʠʣ ʨʘʤʢʠ ʜʣʷ 
ʪʦʛʦ, ʯʪʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣʦ ʩʘʤʦʡ ʤʘʩʰʪʘʙʥʦʡ ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚ ʩʦʚʨʝ-
ʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ [1]. 

ʊʧʠʝʙʦʡʞ ʡ ʨʩʙʛʧʛʧʢ ʪʫʙʫʬʪ çTreuhandanstaltè. ʆʩʥʦʚʥʳʤ ʧʨʘʚʦʚʳʤ ʥʦʚʦʚʚʝʜʝʥʠʝʤ ɿʘʢʦʥʘ 
ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ çTreuhandanstaltè (ʜʘʣʝʝ ï ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ) ï ʶʨʠʜʠʯʝʩʢʦʛʦ ʣʠʮʘ, ʫʯʨʝʞʜʝʥʥʦʛʦ ʚ 
ʢʘʯʝʩʪʚʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʫʙʣʠʯʥʦ-ʧʨʘʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʅʘ ʵʪʦ ʘʛʝʥʪʩʪʚʦ ʙʳʣʘ ʚʦʟʣʦʞʝʥʘ 
ʟʘʜʘʯʘ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝʡ çʥʘʨʦʜʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè ʙʳʚʰʝʡ ɻɼʈ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʚ ʧʫʥʢʪʝ 1 ʩʪʘʪʴʠ 1 ɿʘʢʦʥʘ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ ʫʢʘʟʘʥʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʠʤʝʥʥʦ 
ʧʦʜʣʝʞʠʪ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʚʘʪʠʟʘʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʠʤʧʝʨʘʪʠʚ [1]. 

ʉʦʛʣʘʩʥʦ ʧʫʥʢʪʫ 4  ʩʪʘʪʴʠ 1 ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ ʩʪʘʣʘ ʚʣʘʜʝʣʴʮʝʤ ʘʢʮʠʡ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʨʧʦʨʘ-
ʮʠʡ, ʩʦʟʜʘʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʟʦ-
ʰʣʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʨʘʥʝʝ ʷʚʣʷʣʦʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ, ʚ çʥʝʟʘʚʠʩʠʤʳʝ ʵʢʦ-
ʥʦʤʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳè, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʦʨʛʘʥʫ, ʙʳʣ ʩʦʟʜʘʥ ʧʨʘʚʦʚʦʡ ʤʝʭʘ-
ʥʠʟʤ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣ ʧʨʠʚʘʪʠʟʘʮʠʶ ʧʫʪʝʤ ʧʨʦʜʘʞʠ ʘʢʮʠʡ [1]. 

ʊʡʪʫʞʥʙ ʨʧʝʠʙʣʧʦʦʴʮ ʙʣʫʧʛ (Durchf¿hrungsverordnungen). ʈʝʘʣʠʟʘʮʠʷ ɿʘʢʦʥʘ ʦ ʧʨʠʚʘʪʠʟʘ-
ʮʠʠ ʧʦʪʨʝʙʦʚʘʣʘ ʩʦʟʜʘʥʠʷ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʟʘʢʦʥʥʳʭ ʘʢʪʦʚ. ʇʨʘʚʦʚʘʷ ʙʘʟʘ ʙʳʣʘ ʜʦʧʦʣʥʝʥʘ ʤʥʦ-
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ʛʦʯʠʩʣʝʥʥʳʤʠ ʧʦʜʟʘʢʦʥʥʳʤʠ ʘʢʪʘʤʠ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʢʘʩʘʣʩʷ ʢʦʥʢʨʝʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
ʠʣʠ ʦʪʜʝʣʴʥʳʭ ʟʘʜʘʯ ʧʨʠʚʘʪʠʟʘʮʠʠ. 

ʇʝʨʚʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 15 ʘʚʛʫʩʪʘ 1990 ʛʦʜʘ: ʜʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʫʩʪʘʥʦ-
ʚʠʣʦ ʩʠʩʪʝʤʫ ʘʢʮʠʦʥʝʨʥʳʭ ʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʤ ʙʳʣʦ ʧʦʨʫʯʝʥʦ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʯ 
ʧʦ ʧʨʠʚʘʪʠʟʘʮʠʠ. ʕʪʠ ʦʙʱʝʩʪʚʘ ʜʦʣʞʥʳ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʘʚʘ ʘʢʮʠʦʥʝʨʦʚ ʦʪ ʩʚʦʝʛʦ ʠʤʝʥʠ ʚ ʠʥʪʝ-
ʨʝʩʘʭ ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ [2]. 

ɺʪʦʨʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 22 ʘʚʛʫʩʪʘ 1990 ʛʦʜʘ: ʜʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʢʘʩʘʣʦʩʴ 
ʚʦʧʨʦʩʘ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚʦʝʥʥʳʭ ʘʢʪʠʚʦʚ. ʆʥ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣ ʧʝʨʝʜʘʯʫ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʟʜʘʥʠʡ ʠ 
ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʄʠʥʠʩʪʝʨʩʪʚʫ ʨʘʟʦʨʫʞʝʥʠʷ ʠ ʦʙʦʨʦʥʳ (Ministeriums f¿r Abr¿stung und 
Verteidigung), ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʠʚʘʪʠʟʘʮʠʠ. ɺ ʧʫʥʢʪʝ 2 ʩʪʘʪʴʠ 3 ʙʳʣʦ ʫʢʘʟʘʥʦ, 
ʯʪʦ ʧʨʠʚʘʪʠʟʘʮʠʷ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʧʨʦʜʘʞʠ, ʫʪʠʣʠʟʘʮʠʷ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪ-
ʩʷ ʧʫʪʝʤ ʧʨʦʜʘʞʠ, ʫʥʠʯʪʦʞʝʥʠʷ ʠʣʠ ʧʝʨʝʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʜʣʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. [3]. 

ʊʨʝʪʴʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 29 ʘʚʛʫʩʪʘ 1990 ʛʦʜʘ: ʜʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʩʦʛʣʘʩʥʦ 
ʧʫʥʢʪʫ 1 ʩʪʘʪʴʠ 1 ʧʝʨʝʜʘʣʦ ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʠ ʣʝʩʥʦʡ ʩʝʢʪʦʨʳ, ʧʦ ʩʨʝʜʩʪʚʦʤ 
ʧʝʨʝʜʘʯʠ ʚ ʫʧʨʘʚʣʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟ ʫʢʘʟʘʥʥʳʭ ʦʪʨʘʩʣʝʡ [4]. 

ʏʝʪʚʝʨʪʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 12 ʩʝʥʪʷʙʨʷ 1990 ʛʦʜʘ: ʜʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʩʦ-
ʛʣʘʩʥʦ ʩʪʘʪʴʠ 1 ʧʝʨʝʜʘʚʘʣʦ ʠʤʫʱʝʩʪʚʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (çStasiè, çʐʪʘ-
ʟʠè) ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʠʤʫʱʝʩʪʚʦ ʫʞʝ ʙʳʣʦ ʧʝ-
ʨʝʜʘʥʦ ʜʣʷ ʩʦʮʠʘʣʴʥʳʭ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʣʝʡ [5]. 

ʇʷʪʦʝ ʠʩʧʦʣʥʠʪʝʣʴʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 12 ʩʝʥʪʷʙʨʷ 1990 ʛʦʜʘ: ʜʘʥʥʦʝ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʩʤʘʪ-
ʨʠʚʘʣʦ ʚʦʧʨʦʩ ʦ ʧʨʘʚʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʟʝʤʣʶ ʠ ʧʨʘʚʘʭ ʧʦʣʴʟʦʚʘʥʠʷ ʝʶ. ʉʪʘʪʴʷ 2 ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʘ, 
ʯʪʦ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 30 ʠʶʥʷ 1990 ʛʦʜʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʦʚ ʧʦʣʴʟʦʚʘʥʠʷ, ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝʡ ʚ ʮʝʣʷʭ ɿʘʢʦʥʘ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʤ ʦʛʦʚʘʨʠʚʘʣʦʩʴ, ʯʪʦ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʝʜʠʥʠʮ ʥʘ ʦʩ-
ʥʦʚʘʥʠʠ ʜʦʛʦʚʦʨʦʚ ʦ ʧʦʣʴʟʦʚʘʥʠʠ, ʩʯʠʪʘʶʪʩʷ ʨʘʟʜʝʣʝʥʥʳʤʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 30 ʠʶʥʷ 1990 ʛʦʜʘ ʚ ʧʨʝ-
ʜʝʣʘʭ, ʫʢʘʟʘʥʥʳʭ ʚ ʜʦʛʦʚʦʨʝ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʦʟʜʘʣʦ ʧʨʘʚʦʚʦʡ ʤʝʭʘʥʠʟʤ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʘʚ 
ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [6]. 

ʈʧʪʤʞʝʬʷʲʞʞ ʠʙʣʧʦʧʝʙʫʞʤʵʪʫʛʧ ʡ ʨʩʙʛʧʛʴʞ ʨʧʪʤʞʝʪʫʛʡʸ. ʅʝʤʝʮʢʠʡ ʧʦʜʭʦʜ ʢ ʧʨʠʚʘʪʠʟʘʮʠʠ 
ʪʘʢʞʝ ʧʨʠʚʝʣ ʢ ʧʨʠʥʷʪʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. ʊʘʢʠʤ ʷʚʣʷʝʪʩʷ ɿʘ-
ʢʦʥ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʤʫʱʝʩʪʚʘ (Vermºgenszuordnungsgesetz) ʦʪ 22 ʩʝʥʪʷʙʨʷ 1994 ʛʦʜʘ, ʢʦʪʦʨʳʡ ʫʩʪʘ-
ʥʦʚʠʣ ʧʨʦʮʝʜʫʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʣʝʞʘʱʝʛʦ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʧʝʨʝʜʘʥʥʦʛʦ ʚ ʭʦʜʝ 
ʧʨʦʮʝʩʩʘ ʧʨʠʚʘʪʠʟʘʮʠʠ. ʉʪʘʪʴʷ 4 ɿʘʢʦʥ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʤʫʱʝʩʪʚʘ ʫʧʦʣʥʦʤʦʯʠʚʘʣʘ ʧʨʝʟʠʜʝʥʪʘ  
ʊʨʦʡʭʘʥʜʘʥʰʪʘʣʴʪ ʠʣʠ ʫʧʦʣʥʦʤʦʯʝʥʥʦʝ ʠʤ ʣʠʮʦ ʦʧʨʝʜʝʣʷʪʴ ʢʘʢʘʷ ʢʦʤʧʘʥʠʷ ʧʦʣʫʯʠʣʘ ʪʦʪ ʠʣʠ ʠʥʦʡ 
ʫʯʘʩʪʦʢ ʟʝʤʣʠ ʠʣʠ ʟʜʘʥʠʝ ʠ ʚ ʢʘʢʦʤ ʨʘʟʤʝʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʣʞʥʳ ʙʳʣʠ ʫʨʝʛʫʣʠʨʦʚʘʪʴʩʷ ʚʦʧʨʦʩʳ, 
ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʚʦʟʥʠʢʥʫʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʩʪʨʦʡ ʠ ʤʘʩʩʦʚʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ [7]. 

ʀʙʣʤʷʰʞʦʡʞ. ʆʧʳʪ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚ ɻʝʨʤʘʥʠʠ, ʟʘʢʨʝʧʣʝʥʥʳʡ ʚ ɿʘʢʦʥʝ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠ ʩʦʧʫʪ-
ʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʘʭ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ ʧʨʘʚʦʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ 
ʤʦʜʝʣʝʡ ʧʦʩʪʝʧʝʥʥʦʡ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʥʝʤʝʮʢʠʡ ʧʦʜʭʦʜ ʦʪʣʠʯʘʣʩʷ ʩʚʦʠʤ ʚʩʝʦʙʲʝʤʣʶʱʠʤ ʦʭʚʘʪʦʤ. ʊʘ-
ʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʚʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪ ï çʧʨʠʚʘʪʠʟʘʮʠʷè ʜʣʷ ʚʳʧʦʣʥʝ-
ʥʠʷ ʟʘʜʘʯʠ ʩʠʩʪʝʤʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ɿʘʢʦʥ ʦ ʧʨʠʚʘʪʠʟʘʮʠʠ ʠʟʤʝʥʠʣ ʧʨʘʚʦʚʦʡ ʩʪʘʪʫʩ ʚʩʝʡ ʥʘʮʠʦ-
ʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʦʙʨʘʟʦʚʘʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʢʦʤʧʘʥʠʠ ʚ ʯʘʩʪʥʳʝ, ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ï ʚ ʧʨʘʚʦ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʦʙʲʝʜʠ-
ʥʝʥʥʦʡ ɻʝʨʤʘʥʠʠ ʧʨʠʚʘʪʠʟʘʮʠʠ ʦʩʪʘʶʪʩʷ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʦʚ, ʧʨʘʚʦʚʘʷ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, 
ʩʦʟʜʘʥʥʘʷ ʚ ɻʝʨʤʘʥʠʠ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʢʘʢ ʚ ʪʝʦʨʠʶ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʢʫ ʧʨʘʚʦ-
ʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʘ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʥʷʪʠʝ ʠ ʩʫʱʥʦʩʪʴ ʮʠʬʨʦʚʳʭ ʧʨʘʚ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʎʠʬʨʦʚʳʝ ʧʨʘʚʘ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʠʥʩʪʠʪʫʪʦʤ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘ-
ʚʘ, ʚʢʣʶʯʘʶʱʠʤ ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʙʫʜʝʪ ʫʜʝʣʝʥʦ ʚʦʧʨʦ-
ʩʘʤ ʧʦʥʠʤʘʥʠʷ çʮʠʬʨʦʚʳʭ ʧʨʘʚè ʚ ʜʦʢʪʨʠʥʝ, ʚʟʛʣʷʜʘʤ ʫʯʝʥʳʭ ʥʘ ʵʪʦ ʥʦʚʦʝ ʧʦʥʷʪʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘ-
ʚʘ, ʘ ʪʘʢʞʝ ʧʨʠʚʝʜʝʥʦ ʪʨʘʢʪʦʚʘʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʟʘʢʦʥʦʜʘʪʝʣʝʤ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ, ʜʦʢʪʨʠʥʘ, ʧʨʦʙʣʝʤʳ ʧʨʘʚʘ, ʧʦʥʷʪʠʝ ʮʠʬʨʦʚʳʭ ʧʨʘʚ. 
 

THE CONCEPT AND ESSENCE OF DIGITAL RIGHTS IN RUSSIAN CIVIL LAW 
 

Batmanova Anastasia Sergeevna 
 
Abstract: This article examines the concept and essence of digital rights in the legislation of the Russian Fed-
eration. Digital rights are a relatively new institution of civil law that includes legal and technological compo-
nents. Special attention will be paid to the issues of understanding "digital rights" in the doctrine, the views of 
scientists on this new concept of Russian law, as well as the interpretation proposed by the legislator. 
Key words: digital rights, doctrine, problems of law, the concept of digital rights. 

 
ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʮʝʩʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʬʝʨʝ ʦʙʱʝʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʥʦ-

ʩʠʪ ʢʦʨʨʝʢʪʠʚʳ ʚ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦ-
ʚʳʭ ʪʝʭʥʦʣʦʛʠ, ʧʦʷʚʣʷʶʪʩʷ ʠ ʥʦʚʳʝ ʦʙʲʝʢʪʳ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ, ʪʨʝʙʫʶʱʠʭ ʦʪʜʝʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
ʂ ʪʘʢʦʤʫ ʷʚʣʝʥʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʦʷʚʣʝʥʠʝ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʧʦʥʷʪʠʷ çʎʠʬʨʦʚʳʝ 
ʧʨʘʚʘè, ʢʦʪʦʨʳʤ ʨʦʩʩʠʡʩʢʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴ ʧʦʩʚʷʪʠʣ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʩʪʘʪʴʶ. ʅʦʚʦʝ ʧʦʥʷʪʠʝ ʚʦʟʥʠʢʣʦ 
ʚ 2019 ʛʦʜʫ ʚ ɻʨʘʞʜʘʥʩʢʦʤ ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ï ɻʂ ʈʌ), ʦʜʥʘʢʦ ʜʠʩʢʫʩʩʠʠ ʧʦ ʧʦʚʦ-
ʜʫ ʤʝʩʪʘ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʩʨʝʜʠ çʧʨʠʚʳʯʥʳʭè ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʥʝ ʫʪʠʭʘʶʪ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪ. 141.1 ɻʂ ʈʌ, ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ð ʵʪʦ ʦʙʷʟʘʪʝʣʴʩʪʚʝʥʥʳʝ ʠ ʠʥʳʝ ʧʨʘʚʘ, ʩʦ-
ʜʝʨʞʘʥʠʝ ʠ ʫʩʣʦʚʠʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʦʡ ʩʠʩʪʝʤʳ, ʦʪʚʝʯʘʶʱʝʡ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʤ ʧʨʠʟʥʘʢʘʤ. 

ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʳʜʝʣʠʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʮʠʬʨʦʚʳʭ 
ʧʨʘʚ: 

¶ ʬʠʢʩʘʮʠʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ; 
¶ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʟʘʢʦʥʦʤ ʧʨʠʟʥʘʢʘʤ; 
¶ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʧʝʨʘʮʠʡ ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʵʪʦʡ ʩʠʩʪʝʤʳ; 
¶ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʨʝʜʤʝʪʦʤ ʩʜʝʣʦʢ. 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴ ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ: 
¶ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ (ʩʪ. 141.1 ɻʂ ʈʌ); 
¶ ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 31.07.2020 ʛ. ˉ 259-ʌɿ); 
¶ ʫʪʠʣʠʪʘʨʥʳʝ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ (ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 02.08.2019 ʛ. ˉ 259-ʌɿ). 



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 235 

 

XXI International scientific conference | www.naukaip.ru 

ɺ ʥʘʫʯʥʦʡ ʩʨʝʜʝ ʧʦʟʠʮʠʠ ʫʯʝʥʳʭ ʦ ʧʨʘʚʦʚʦʡ ʧʨʠʨʦʜʝ ʮʠʬʨʦʚʳʭ ʧʨʘʚ ʨʘʟʣʠʯʥʳ: ʯʘʩʪʴ ʫʯʝʥʳʭ 
ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ʢʘʢ ʶʨʠʜʠʯʝʩʢʫʶ ʬʠʢʮʠʶ, ʧʦʟʚʦʣʷʶʱʫʶ ʧʨʠʜʘʪʴ ʮʠʬʨʦʚʦʡ ʟʘʧʠʩʠ 
ʧʨʘʚʦʚʦʝ ʟʥʘʯʝʥʠʝ. ʋʯʸʥʳʝ ʧʦʜʯʸʨʢʠʚʘʶʪ ʠʭ ʧʨʦʠʟʚʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʛʨʘʞʜʘʥʩʢʠʭ 
ʧʨʘʚ. ɺ ʧʨʦʪʠʚʦʚʝʩ ʠʟʣʦʞʝʥʥʦʡ ʩʫʱʝʩʪʚʫʝʪ ʠʥʘʷ ʧʦʟʠʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ʨʘʩʩʤʘʪ-
ʨʠʚʘʶʪʩʷ ʢʘʢ ʥʦʚʘʷ ʬʦʨʤʘ ʬʠʢʩʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʤʫʱʝʩʪʚʝʥʥʳʭ ʧʨʘʚ (ʦʙʷʟʘʪʝʣʴʩʪʚʝʥʥʳʭ, ʢʦʨʧʦ-
ʨʘʪʠʚʥʳʭ). ʂ ʫʯʝʥʳʤ, ʧʨʠʜʝʨʞʠʚʘʶʱʠʤʩʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ɽ. ɸ. ʉʫʭʘʥʦʚʘ, ʧʦ ʤʥʝʥʠʶ 
ʢʦʪʦʨʦʛʦ ʮʠʬʨʦʚʠʟʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʣʠʰʴ ʬʦʨʤʫ, ʘ ʥʝ ʩʦʜʝʨʞʘʥʠʝ ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ [4, ʩ.91]. 

ɸ.ɸ. ʍʚʘʥ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʤʥʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʚ 
ʩʝʙʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʡ ʢʨʫʛ ʧʨʘʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ ʮʠʬʨʦʚʘʷ ʬʦʨʤʘ [6, ʩ.199]. 

ɺ.ɸ. ʍʘʥʦʚʘ ʦʪʤʝʯʘʝʪ ï ʯʪʦ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ, ʥʝ ʩʦ-
ʟʜʘʚʘʷ ʧʨʠ ʵʪʦʤ ʥʦʚʳʡ ʚʠʜ ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ [5, ʩ.9]. 

ʄ.ɸ. ʀʩʪʦʤʠʥ ʩʧʨʘʚʝʜʣʠʚʦ ʦʪʤʝʯʘʝʪ: ʥʦʚʘʷ ʮʠʬʨʦʚʘʷ ʬʦʨʤʘ ʩʪʘʨʳʭ ʧʨʘʚ ʥʝ ʤʝʥʷʝʪ ʩʫʱʝʩʪʚʘ 
ʧʨʘʚʦʦʪʥʦʰʝʥʠʡ, ʦʥʘ ʫʢʘʟʳʚʘʝʪ ʣʠʰʴ ʥʘ ʦʩʦʙʫʶ ʩʨʝʜʫ, ʚ ʢʦʪʦʨʦʡ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʚʦʟʥʠʢʘʶʪ [3, ʩ.626]. 

ɸʥʘʣʠʟ ʥʘʫʯʥʦʡ ʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʬ-
ʨʦʚʳʭ ʧʨʘʚ:  

1. ʌʦʨʤʘʣʴʥʦ-ʁ ʨʠʜʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʎʠʬʨʦʚʳʝ ʧʨʘʚʘ ʩʫʱʝʩʪʚʫʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 
ʚʠʜʝ ʠ ʥʝ ʠʤʝʶʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʥʦʩʠʪʝʣʷ. ʀʭ ʬʠʢʩʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʩʧʨʝʜʝʣʝʥʥʦʤ ʨʝʝʩʪʨʝ ʜʘʥʥʳʭ. 

2. ʊʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ. ʊʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥ-
ʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ, ʘ 
ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʧʨʘʚʦʚʦʡ ʩʪʨʫʢʪʫʨʳ.  

3. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʩʧʝʢʪ. ʎʠʬʨʦʚʳʝ ʧʨʘʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʠ ʤʦʛʫʪ ʩʪʘʪʴ 
ʧʨʝʜʤʝʪʦʤ ʛʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʳʭ ʩʜʝʣʦʢ. ʀʭ ʩʪʦʠʤʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʳʥʦʯʥʳʤ ʩʧʨʦʩʦʤ ʠ ʧʨʝʜʣʦʞʝ-
ʥʠʝʤ.  

4. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʘʩʧʝʢʪʳ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʩʨʝʜʩʪʚʦʤ ʫʯʝʪʘ ʠ ʧʝʨʝʜʘʯʠ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ 
ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ʇʦ ʩʚʦʝʡ ʩʫʪʠ, ʵʪʦ ʮʠʬʨʦʚʳʝ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʷʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʮʝʥʥʦʩʪʠ ʠ 
ʫʞʝ ʨʘʥʝʝ ʟʘʢʨʝʧʣʝʥʥʳʝ ʠʤʫʱʝʩʪʚʝ ʥʳʥʝ ʧʨʘʚʘ.  

ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʦʛʦ ʧʦʥʷʪʠʷ, ʧʦʷʚʠʣʠʩʴ ʠ ʥʦʚʳʝ ʚʳʟʦʚʳ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʘ. ʊʘʢ, 
ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ ʛʨʫʧʧ, ʠʤʝʶʱʠʭ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ: 

¶ ʊʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʥʝʷʩʥʦʩʪʴ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʫʯʝʥʳʝ ʠ ʧʨʘʢʪʠʢʠ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʮʠʬʨʦʚʳʤʠ ʧʨʘʚʘʤʠ. ɻʂ ʈʌ ʜʘʝʪ ʦʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʠʬʨʦʚʳʭ ʧʨʘʚʘʭ, ʦʜʥʘʢʦ, ʥʦʨ-
ʤʘ ʷʚʣʷʝʪʩʷ ʦʪʩʳʣʦʯʥʦʡ. ɿʘʢʦʥʦʜʘʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʦʙʨʘʪʠʪʴʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʩʪʦʯʥʠʢʘʤ (ʩʧʝʮʠ-
ʘʣʴʥʳʤ ʟʘʢʦʥʘʤ), ʨʝʛʫʣʠʨʫʶʱʠʤ ʦʪʜʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʮʠʬʨʦʚʳʭ ʧʨʘʚ 
(ʮʠʬʨʦʚʳʝ ʬʠʥʘʥʩʦʚʳʝ ʘʢʪʠʚʳ, ʫʪʠʣʠʪʘʨʥʳʝ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ). 

¶ ʅʝʷʩʥʦʩʪʴ ʥʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʦʧʝʨʘʮʠʡ ʩ ʮʠʬʨʦʚʳʤʠ ʧʨʘʚʘʤʠ. ɺʦʧʨʦʩʳ, ʢʘ-
ʩʘʶʱʠʝʩʷ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʪʨʘʥʟʘʢʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʠʬʨʦʚʳʤʠ ʧʨʘʚʘʤʠ, ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦ, ʯʪʦ ʧʦʨʦʞʜʘʝʪ ʩʧʦʨʳ ʠ ʩʣʦʞʥʦʩʪʠ ʚ ʧʨʠʤʝʥʝʥʠʠ ʧʦʣʦʞʝʥʠʡ ʥʘʣʦʛʦʚʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ, ʦʪʩʣʝʜʠʪʴ çʧʨʦʟʨʘʯʥʦʩʪʴè ʧʨʦʚʦʜʠʤʳʭ ʦʧʝʨʘʮʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʪʘʥʦʚʣʝʥʠʝ ʮʠʬʨʦʚʳʭ ʧʨʘʚ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʟʘʢʦʥʦ-
ʜʘʪʝʣʴʩʪʚʝ ʥʘʭʦʜʠʪʩʷ ʥʘ ʵʪʘʧʝ ʟʘʨʦʞʜʝʥʠʷ. ʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʧʨʘʚʘ ʚ ʪʦʤ 
ʯʠʩʣʝ ʟʘʚʠʩʷʪ ʦʪ:  

¶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʢʨʝʪʠʟʘʮʠʝʡ ʧʨʠʟʥʘʢʦʚ 
ʮʠʬʨʦʚʳʭ ʧʨʘʚ, ʚʢʣʶʯʝʥʠʝʤ ʧʦʣʦʞʝʥʠʡ ʦʙ ʦʪʜʝʣʴʥʳʭ ʚʠʜʘʭ ʮʠʬʨʦʚʳʭ ʧʨʘʚ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʝ 
ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦ ʮʠʬʨʦʚʳʭ ʧʨʘʚ ʚ ʩʠʩʪʝʤʝ ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ;  

¶ ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʡ ʙʣʦʢʯʝʡʥʘ;  
¶ ʠʥʪʝʛʨʘʮʠʠ ʩ ʮʠʬʨʦʚʦʡ ʨʫʙʣʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ 

ʧʣʘʪʬʦʨʤ.  
ʇʦʜʚʦʜʷ ʠʪʦʛʦ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʦʚʦʝ ʧʨʘʚʦʚʦʝ ʷʚʣʝʥʠʝ çʮʠʬʨʦʚʳʭ 

ʧʨʘʚè ʠ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʝʩʪʘ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʘʚʝ, ʩʫʱʥʦʩʪʴ çʮʠʬʨʦ-
ʚʳʭ ʧʨʘʚè ʩʚʦʜʠʪʩʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʟʘʱʠʪʝ ʩʦʜʝʨʞʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʚ ʮʠʬʨʦ-
ʚʦʡ ʬʦʨʤʝ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʣʦʞʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʮʠʬʨʦʚʳʝ ʧʨʘʚʘ ʥʝ 
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ʩʦʟʜʘʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʠʜʦʚ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʘʚ, ʘ ʣʠʰʴ ʤʝʥʷʶʪ ʩʧʦʩʦʙ ʠʭ ʟʘʢʨʝʧʣʝʥʠʷ, ʯʪʦ 
ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʜʘʥʥʦʤ ʵʪʘ-
ʧʝ ʩʪʘʥʦʚʣʝʥʠʷ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʘʷ 
ʜʦʣʞʥʘ ʥʝʠʟʤʝʥʥʦ ʩʣʝʜʦʚʘʪʴ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʨʦʚʥʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʠ ʧʨʠʤʝʥʷʝʤʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʠ ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚ ʠ ʠʥʪʝʨʝʩʦʚ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ çʮʠʬʨʦʚʳʝ 
ʧʨʘʚʘè, ʦʙʝʩʧʝʯʠʪʴ ʙʘʣʘʥʩ ʠʥʪʝʨʝʩʦʚ ʠʥʪʝʨʝʩʳ ʫʯʘʩʪʥʠʢʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʦʨʦʪʘ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ɻʨʘʞʜʘʥʩʢʠʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʯʘʩʪʴ ʧʝʨʚʘʷ) ʦʪ 30.11.1994 ˉ51-ʌɿ //ʉʦʙʨʘʥʠʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ. 1994 ˉ 32, ʉʪ. 3301 
2. ɺʠʪʨʷʥʩʢʠʡ ɺ. ɺ. ʈʝʬʦʨʤʘ ʨʦʩʩʠʡʩʢʦʛʦ ʛʨʘʞʜʘʥʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ: ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʠʪʦ-

ʛʠ. ʄ.: çʉʪʘʪʫʪè, ï 2018. ï ʉ.528. 
3. ʀʩʪʦʤʠʥ ʄ.ɸ. ʂ ʚʦʧʨʦʩʫ ʦ ʩʫʱʥʦʩʪʠ ʮʠʬʨʦʚʳʭ ʧʨʘʚ // ʋʨʘʣʴʩʢʠʡ ʞʫʨʥʘʣ ʧʨʘʚʦʚʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ. ï 2019. ˉ5 (6). ï  ʉ.630 
4. ʉʫʭʘʥʦʚ ɽ. ɸ. ɺʝʱʥʦʝ ʧʨʘʚʦ: ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʦʯʝʨʢ. ʄ.: çʉʪʘʪʫʪè, ï 2017. ï ʉ.560. 
5. ʍʘʥʦʚʘ ɺ.ɸ.  ʎʠʬʨʦʚʳʝ ʧʨʘʚʘ, ʢʘʢ ʥʦʚʳʡ ʦʙʲʝʢʪ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ // StudNet. ï  2020. ˉ10.  

ï ʉ. 152.  
6. ʍʚʘʥ ɸ. ɸ. ʎʠʬʨʦʚʳʝ ʧʨʘʚʘ ʢʘʢ ʥʦʚʳʡ ʦʙʲʝʢʪ ʛʨʘʞʜʘʥʩʢʠʭ ʧʨʘʚ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ï 2020. ˉ6-3. ï ʉ.200.  
 
 
 

  



ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 237 

 

XXI International scientific conference | www.naukaip.ru 

 
 
 

ǮǤǣǟǢǭǢǧǶǤǰǩǧǤ Ǭǟǲǩǧ 
  



238 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ǲǣǩ 15,.4 

ǰǧǰǱǤǫǟ ǭǠǯǟǦǭǡǟǬǧǾ ǯǭǰǰǧǨǰǩǭǨ 
ǧǫǮǤǯǧǧ ǬǟǩǟǬǲǬǤ VV ǡǤǩǟ 

ǟȉǿȑȍȁȐȉǿȞ ǟȌǿȐȑǿȐȇȞ ǡȊǿȃȇȋȇȏȍȁȌǿ 
ʫʯʠʪʝʣʴ ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ 

ʄʂʆʋ çʉʐ ˉ7è, ʛ. ɽʬʨʝʤʦʚ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ ʧʝʨʠ-
ʦʜ ʩ XIX ð ʧʦ XX ʚʝʢʘ, ʘ ʪʘʢʞʝ ʨʦʣʴ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʪʨʘ-
ʥʳ. ʆʩʚʝʱʘʶʪʩʷ ʢʣʶʯʝʚʳʝ ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʙʦʨʴʙʝ ʩ ʥʝʛʨʘʤʦʪʥʦʩʪʴʶ, ʧʨʦʙʣʝʤʳ ʜʦʩʪʫʧʥʦʩʪʠ 
ʦʙʫʯʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʬʘʢ-
ʪʦʨʦʚ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʬʝʨʫ. 
 ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʨʘʤʦʪʥʦʩʪʴ, ʟʝʤʩʢʠʝ ʰʢʦʣʳ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʜʚʠʞʝʥʠʷ, 
ʥʘʨʦʜʥʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤ, ʢʦʛʜʘ ʚ ʥʘʰʝʤ ʛʦʩʫʜʘʨʩʪʚʝ ʧʨʦʚʦʜʷʪʩʷ ʨʘʜʠʢʘʣʴʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʠʩʪʝ-

ʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʧʦʣʥʷʝʪ ʥʝ ʪʦʣʴʢʦ ʬʫʥʢʮʠʶ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ, ʥʦ ʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦ-
ʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʡ ʩʬʝʨʝ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʦʧʳʪʘ. ʀʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʚʣʝʯʴ ʫʨʦʢʠ ʠʟ ʧʨʦʰʣʳʭ 
ʦʰʠʙʦʢ, ʥʦ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʫʩʧʝʰʥʳʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʨʘʢʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʘʣʠʠ. 

ɼʣʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʛʨʘʶʱʝʛʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ, 
ʚ ʪʝʭ ʨʝʘʣʠʷʭ, ʚ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʦʩʴ ʨʦʩʩʠʡʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʥʘ ʧʦʨʦʛʝ XX ʚʝʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʢʦ-
ʨʝʥʥʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʨʘʤʦʪʥʦʩʪʠ 
ʥʘʩʝʣʝʥʠʷ. ɻʣʫʙʦʢʠʝ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʩʪʘʣʠ ʢʣʶʯʝʚʳʤ ʵʪʘʧʦʤ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʩʪʚʫʷ ʫʚʝʣʠʯʝʥʠʶ ʛʨʘʤʦʪʥʦʩʪʠ ʠ ʢʫʣʴʪʫʨ-
ʥʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʨʝʜʠ ʢʨʝʩʪʴʷʥʩʪʚʘ.  

ʇʨʦʙʣʝʤʳ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʨʫʙʝʞʝ ʥʦʚʦʛʦ ʚʝʢʘ ʧʨʠʟʳʚʘʣʠ ʢ ʜʝʤʦʢʨʘʪʠʟʘʮʠʠ ʚʩʝʡ ʩʠ-
ʩʪʝʤʳ ʧʨʦʩʚʝʱʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʣʷ ʙʦʨʴʙʳ ʩ ʥʝʛʨʘʤʦʪʥʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʦ 
ʧʨʠʣʘʛʘʣʦ ʨʘʟʣʠʯʥʳʝ ʫʩʠʣʠʷ: ʚʳʜʝʣʷʣʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʘʩʩʠʛʥʘʮʠʠ ʥʘ ʦʪʢʨʳʪʠʝ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʙʳ-
ʣʦ ʜʦʩʪʫʧʥʦ ʣʠʰʴ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʯʘʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʚʦʨʷʥʩʪʚʘ ʠ 
ʙʫʨʞʫʘʟʠʠ [2].  

ʈʝʬʦʨʤʘ ʛʨʘʬʘ ʇ. ɼ. ʂʠʩʝʣʸʚʘ, ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʚ 
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ʩʪʨʘʥʝ, ʦʩʦʙʝʥʥʦ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʨʝʬʦʨʤʝ, ʧʨʦʚʦʜʠʤʦʡ ʂʠʩʝʣʝʚʳʤ, ʚ ʩʝʣʘʭ ʩʦʟʜʘʚʘ-
ʣʠʩʴ ʥʦʚʳʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ï ʟʝʤʩʢʠʝ ʰʢʦʣʳ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʩʪʘʣʠ ʛʣʘʚʥʳʤ ʵʣʝʤʝʥʪʦʚ ʚ 
ʩʠʩʪʝʤʝ ʩʝʣʴʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʪʠʧ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣ ʜʦʩʪʫʧʥʦʩʪʴ ʦʙʨʘʟʦʚʘ-
ʥʠʷ ʜʣʷ ʚʩʝʭ ʛʨʘʞʜʘʥ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ [6].  

ʆʪʤʝʪʠʤ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʦʚʝʜʝʥʠʶ ʨʝʬʦʨʤʳ ʂʠʩʝʣʝʚʘ, ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʩʝʣʴʩʢʠʭ ʫʯʠʪʝʣʝʡ 
ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ: ʧʦʚʩʝʤʝʩʪʥʦ ʧʦʷʚʣʷʣʠʩʴ ʢʫʨʩʳ ʠ ʩʝʤʠʥʘʨʠʠ, ʛʜʝ ʦʙʫʯʘʣʠ ʙʫʜʫʱʠʭ ʧʝʜʘʛʦʛʦʚ 
ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʣʴʩʢʠʭ ʰʢʦʣʘʭ. ʂ ʢʦʥʮʫ XIX ʚʝʢʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʥʘʙʣʶʜʘʣʩʷ ʟʘʤʝʪʥʳʡ ʧʨʦʛʨʝʩʩ 
ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʢʫʣʴʪʫʨʥʦʤ ʨʘʟʚʠʪʠʠ ʢʨʝʩʪʴʷʥʩʪʚʘ. ʂʨʝʩʪʴʷʥʝ, ʦʩʚʦʠʚʰʠʝ ʛʨʘʤʦʪʫ ʠ ʩʪʘʚ ʙʦʣʝʝ ʦʩʚʝ-
ʜʦʤʣʝʥʥʳʤʠ ʦ ʩʚʦʠʭ ʧʨʘʚʘʭ ʠ ʦʙʷʟʘʥʥʦʩʪʷʭ, ʪʝʧʝʨʴ ʤʦʛʣʠ ʧʨʠʥʠʤʘʪʴ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʱʝʩʪʚʝʥ-
ʥʦʡ ʞʠʟʥʠ. ʊʘʢ ʞʝ, ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʝʩʪʴʷʥʠʥ, ʦʙʫʯʠʚʰʠʡʩʷ ʛʨʘʤʦʪʝ, ʤʦʛ ʧʨʠʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʚ 
ʦʙʳʯʥʦʡ ʞʠʟʥʠ, ʪʘʢ ʢʘʢ ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʚʦ ʤʥʦʛʦʤ ʚʣʠʷʣ ʥʘ ʨʦʜ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɻʨʘʤʦʪʥʳʝ, 
ʦʙʨʘʟʦʚʘʥʥʳʝ ʢʨʝʩʪʴʷʥʝ, ʤʦʛʣʠ ʧʦʩʪʫʧʠʪʴ ʚ ʛʠʤʥʘʟʠʶ, ʘ ʧʦʩʣʝ ʝʝ ʦʢʦʥʯʘʥʠʷ, ʫʩʪʨʦʠʪʴʩʷ ʥʘ ʧʨʝʩʪʠʞ-
ʥʫʶ ʨʘʙʦʪʫ ʠʣʠ ʞʝ ʥʘʯʘʪʴ ʚʦʝʥʥʫʶ ʩʣʫʞʙʫ. 

ʆʜʥʘʢʦ, ʩʨʝʜʠ ʢʨʝʩʪʴʷʥ ʦʪʤʝʯʘʣʘʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʚʪʦʨʠʯʥʘʷ ʥʝʛʨʘʤʦʪʥʦʩʪʴè, ʭʘʨʘʢʪʝʨʠʟʫʶ-
ʱʘʷʩʷ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʤʥʦʛʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʝʩʪʴʷʥʩʪʚʘ ʥʝ 
ʥʘʭʦʜʠʣʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʚʦʠʤ ʥʘʚʳʢʘʤ. ʕʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ 
ʠʭ ʛʨʘʤʦʪʥʦʩʪʠ. ʀʚʘʥ ʉʪʦʣʷʨʦʚ, ʢʨʝʩʪʴʷʥʠʥ, ʚʩʧʦʤʠʥʘʣ, ʯʪʦ ʯʝʨʝʟ ʜʝʩʷʪʴ ʣʝʪ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʰʢʦʣʳ 
ʙʦʣʴʰʠʥʩʪʚʦ ʝʛʦ ʪʦʚʘʨʠʱʝʡ ʫʪʨʘʪʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʯʠʪʘʪʴ ʠ ʧʠʩʘʪʴ. ʉʘʤ ʉʪʦʣʷʨʦʚ, ʧʦ ʝʛʦ ʩʣʦʚʘʤ, ʩʦ-
ʭʨʘʥʠʣ ʛʨʘʤʦʪʥʦʩʪʴ ʙʣʘʛʦʜʘʨʷ ʣʶʙʚʠ ʢ ʯʪʝʥʠʶ ʩʢʘʟʦʢ ʠ ʞʠʟʥʝʦʧʠʩʘʥʠʡ ʩʚʷʪʳʭ [10]. 

ʂʦʥʩʝʨʚʘʪʠʟʤ ʠ ʜʦʛʤʘʪʠʟʤ ʠʤʝʣʠ ʚ ʵʪʠ ʛʦʜʳ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦ-
ʩʪʨʘʥʩʪʚʘ ʪʦʛʦ ʚʨʝʤʝʥʠ. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ ʯʘʩʪʦ ʦʩʪʘʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʦʜ-
ʭʦʜʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʫʯʠʪʳʚʘʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʥʘʫʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʦʪʨʝʙʥʦʩʪʠ ʦʙʱʝʩʪʚʘ. 

ʅʝ ʩʤʦʪʨʷ ʥʘ ʧʝʨʝʤʝʥʳ, ʚʳʟʚʘʥʥʳʝ ʨʝʬʦʨʤʦʡ ʇ. ɼ. ʂʠʩʝʣʝʚʘ ʠ ʨʝʬʦʨʤʦʡ 1861 ʛʦʜʘ, ʥʠʟʢʘʷ 
ʛʨʘʤʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦʩʪʘʚʘʣʘʩʴ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʡ ʚʩʝʦʙʱʝʡ 
ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ 1897 ʛʦʜʘ, ʣʠʰʴ ʦʢʦʣʦ 40% ʤʫʞʯʠʥ, ʥʘʩʝʣʷʶʱʠʭ ʦʙʰʠʨʥʳʝ 
ʪʝʨʨʠʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʫʤʝʣʠ ʯʠʪʘʪʴ ʠ ʧʠʩʘʪʴ. ɺ ʦʪʥʦʰʝʥʠʠ ʞʝʥʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʪʫʘʮʠʷ ʪʘʢ ʞʝ 
ʙʳʣʘ ʪʷʞʝʣʘʷ, ʦʪʤʝʪʠʤ, ʯʪʦ ʦʢʦʣʦ 13% ʞʝʥʱʠʥ ʦʙʣʘʜʘʣʠ ʥʘʚʳʢʘʤʠ ʛʨʘʤʦʪʥʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦ-
ʙʣʝʤʘ ʤʘʣʦʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʩʨʝʜʠ ʥʘʨʦʜʥʦʩʪʝʡ, ʥʘʩʝʣʷʚʰʠʭ ʠʤʧʝʨʠʶ. ʊʘʢ, ʫʨʦʚʝʥʴ 
ʛʨʘʤʦʪʥʦʩʪʠ ʞʠʪʝʣʝʡ ʂʘʚʢʘʟʘ ʥʝ ʧʨʝʚʳʰʘʣ 15%.  ʅʘʨʦʜʳ, ʧʨʦʞʠʚʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ɸʟʠʠ 
ʙʳʣʠ ʚʦʚʩʝ ʙʝʟʛʨʘʤʦʪʥʳʤʠ, ʣʠʰʴ 2% ʞʠʪʝʣʝʡ ʦʙʣʘʜʘʣʠ ʵʣʝʤʝʥʪʘʨʥʳʤʠ ʥʘʚʳʢʘʤʠ ʯʪʝʥʠʷ ʠ ʧʠʩʴʤʘ. 
ɾʝʥʱʠʥʳ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʭ ʦʢʨʘʠʥʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʩʪʘʚʘʣʠʩʴ ʙʝʟʛʨʘʤʦʪʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘ-
ʟʦʤ, ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ 1897 ʛʦʜʫ ʩʪʘʣʘ ʧʝʨʚʳʤ ʦʬʠʮʠʘʣʴʥʳʤ ʧʦʜʩʯʝʪʦʤ ʞʠ-
ʪʝʣʝʡ ʩʪʨʘʥʳ, ʧʨʦʚʝʜʝʥʥʳʤ ʥʘ ʩʪʦʣʴ ʰʠʨʦʢʦʤ ʫʨʦʚʥʝ. ʕʪʦ ʩʦʙʳʪʠʝ ʠʤʝʣʦ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦ-
ʥʠʤʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʤʧʝʨʠʠ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ [5]. 

ʆʩʦʙʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʫʨʦʚʝʥʴ ʛʨʘʤʦʪʥʦʩʪʠ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʭ ʵʪʥʦʩʦʚ ʠʤʧʝʨʠʠ, ʦʢʘʟʳʚʘʣʠ ʠ 
ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ʊʘʢ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʣʠʪʠʢʘ ʠʤʧʝʨʠʠ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʘʩʩʠʤʠʣʷʮʠʶ 
ʥʘʩʝʣʝʥʠʷ ʠ ʩʦʟʜʘʥʠʝ ʚ ʨʝʛʠʦʥʘʭ ʫʩʣʦʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʝʰʝʥʠʶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ 
ʟʘʜʘʯ ʩ ʫʯʸʪʦʤ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʵʪʥʠʯʝʩʢʠʭ ʠ ʨʝʣʠʛʠʦʟʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʨʦʜʦʚ. ʀʩʪʦʨʠʢ, 
ɻʨʘʯʝʚ ʉʝʨʛʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʦʪʤʝʯʘʣ, ʯʪʦ: çʄʥʦʛʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴ-
ʥʦʡ ʈʦʩʩʠʠ ʠʤʝʣʠ ʚʧʦʣʥʝ ʨʝʘʣʴʥʦʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʨʘʩʰʠʨʝʥʠʝʤ ʩʬʝ-
ʨʳ ʧʨʘʚʦʩʣʘʚʠʷ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘè [6]. 

ʉ ʩʝʨʝʜʠʥʳ XIX ʚʝʢʘ ʚ ʛʦʩʫʜʘʨʩʪʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʨʘʟʣʠʯʥʳʝ ʧʦʣʠʪʠʯʝʩʢʠʝ ʧʘʨʪʠʠ, ʧʨʝʜʣʘ-
ʛʘʚʰʠʝ ʩʚʦʠ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʬʦʨʤ. ʇʨʠʤʝʨʦʤ ʪʘʢʠʭ ʧʦʣʠʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠ-
ʟʘʮʠʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ: ʣʠʙʝʨʘʣʴʥʳʝ ʧʘʨʪʠʠ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʘʜʝʪʳ, ɺʩʝʨʦʩʩʠʡ-
ʩʢʠʡ ʫʯʠʪʝʣʴʩʢʠʡ ʩʦʶʟ, ʄʦʩʢʦʚʩʢʦʝ ʧʝʜʘʛʦʛʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ, ʢʨʫʞʦʢ çɹʝʩʝʜʘè [16].  

ʏʣʝʥʳ ʢʨʫʞʢʘ çɹʝʩʝʜʘè ʘʢʮʝʥʪʠʨʦʚʘʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ, ʚʳʩʪʫʧʘʣʠ ʟʘ ʚʚʝʜʝʥʠʝ ʙʝʩʧʣʘʪʥʦʛʦ ʥʘʯʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʨʘ-
ʚʝʥʩʪʚʘ ʚ ʧʦʣʫʯʝʥʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʤʫʞʯʠʥ, ʪʘʢ ʠ ʞʝʥʱʠʥ. ʊʘʢ ʞʝ ʯʣʝʥʳ ʢʨʫʞʢʘ ʟʘʷʚʣʷʣʠ ʦ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ [16].  

ʈʘʜʠʢʘʣʴʥʳʝ ʧʘʨʪʠʠ, ʪʘʢ ʞʝ ʥʘʩʪʘʠʚʘʣʠ ʥʘ ʚʚʝʜʝʥʠʠ ʙʝʩʧʣʘʪʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʥʝʦʙʭʦʜʠʤʳʤ 
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ʫʩʣʦʚʠʝʤ ʠʭ ʧʨʦʛʨʘʤʤʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʷʚʣʷʣʦʩʴ ʨʝʚʦʣʶʮʠʦʥʥʦʝ ʩʚʝʨʞʝʥʠʝ ʩʘʤʦʜʝʨʞʘʚʥʦʡ ʚʣʘʩʪʠ 
ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ. 

ʅʘ ʨʫʙʝʞʝ XIX-XX ʚʝʢʦʚ ʦʩʦʙʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʙʨʝʪʘʶʪ ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʦʙʱʝʩʪʚʘ ʠ ʥʘʨʦʜʥʳʝ 
ʙʠʙʣʠʦʪʝʢʠ. ʅʘʯʠʥʘʶʪ ʧʝʯʘʪʘʪʴʩʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʞʫʨʥʘʣʳ, ʢʦʪʦʨʳʝ ʥʝ ʪʦʣʴʢʦ ʨʘʩʢʨʳʚʘʶʪ ʚʩʶ ʩʫʪʴ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʧʨʦʙʣʝʤʘʭ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝ ʚ ʵʪʠ ʛʦʜʳ. ʊʘʢ, ʚ ʩʚʝʪ ʚʳʰʣʠ ʪʘʢʠʝ ʞʫʨʥʘʣʳ, ʢʘʢ: çʋʯʠʪʝʣʴè, çʈʫʩʩʢʘʷ ʰʢʦʣʘè, çɺʝʩʪʥʠʢ 
ʚʦʩʧʠʪʘʥʠʷè, çʆʙʨʘʟʦʚʘʥʠʝè [7, ʩ. 112-114].  

ɺ ʦʜʥʦʤ ʠʟ ʥʦʤʝʨʦʚ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʞʫʨʥʘʣʘ çʋʯʠʪʝʣʴè ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝ-
ʚʨʘʪʠʣʦʩʴ ʚ ʥʝʦʪʲʝʤʣʝʤʳʡ ʵʣʝʤʝʥʪ ʞʠʟʥʠ ʚʩʝʭ ʩʣʦʸʚ ʦʙʱʝʩʪʚʘ, ʩʪʘʣʦ ʥʘʩʫʱʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚʩʝʛʦ 
ʥʘʨʦʜʘ. ɺʦʩʧʠʪʘʥʠʝ ʞʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʚʠʣʴʥʦʤ ʠ ʚʩʝʩʪʦʨʦʥʥʝʤ ʨʘʟʚʠʪʠʠ ʚʩʝʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʩʠʣ 
ʯʝʣʦʚʝʢʘ [7, ʩ. 118].  

ʆʩʦʙʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʣʩʷ çɾʫʨʥʘʣ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʨʦʜʥʦʛʦ ʧʨʦʩʚʝʱʝʥʠʷè, ʚ ʢʦʪʦʨʦʤ 
ʧʫʙʣʠʢʦʚʘʣʠʩʴ: ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʨʘʩʧʦʨʷʞʝʥʠʷ, ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ, ʢʨʠʪʠʢʘ ʠ ʙʠʙʣʠʦʛʨʘʬʠʷ. ʅʝʜʦʣʛʦʝ 
ʚʨʝʤʷ ʨʝʜʘʢʪʦʨʦʤ ʞʫʨʥʘʣʘ ʷʚʣʷʣʩʷ ʂ.ɼ. ʋʰʠʥʩʢʠʡ, ʠʤʝʥʥʦ ʦʥ ʩʳʛʨʘʣ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʝʜʘ-
ʛʦʛʠʯʝʩʢʦʡ ʤʳʩʣʠ ʚ ʈʦʩʩʠʠ. ʋʰʠʥʩʢʠʡ ʩʯʠʪʘʣ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʩʠ-
ʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʝʡ, ʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʮʠʘʣʴʥʦʝ ʦʢʨʫʞʝʥʠʝ. ʕʪʦ ʧʦʜʭʦʜ 
ʚʥʝʩ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʜʠʜʘʢʪʠʢʠ ʢʘʢ ʥʘʫʢʠ, ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʜʣʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʇʦ ʤʥʝʥʠʶ ʂ. ɼ. ʋʰʠʥʩʢʦʛʦ çʠʤʝʥʥʦ ʚ ʥʘʨʦʜʥʦʡ ʰʢʦʣʝ ʢʨʦʝʪʩʷ ʛʣʘʚʥʳʡ ʢʦʨʝʥʴ ʥʘʨʦʜʥʦʛʦ 
ʙʣʘʛʦʜʝʥʩʪʚʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʦʪ ʩʣʫʯʘʡʥʦʩʪʝʡ ʠ ʥʝʦʞʠʜʘʥʥʦʩʪʝʡ, ʧʦʨʦʞʜʘʝʤʳʭ ʥʝʚʝʞʝ-
ʩʪʚʦʤè [20]. 

ʉʨʝʜʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʠ ʩʦʜʝʨʞʘʪʝʣʴʥʳʭ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʚʳʜʝʣʷʣʠʩʴ 
çɺʝʩʪʥʠʢ ʚʦʩʧʠʪʘʥʠʷè ʠ çʈʫʩʩʢʘʷ ʰʢʦʣʘè. ʕʪʠ ʞʫʨʥʘʣʳ ʘʢʪʠʚʥʦ ʧʫʙʣʠʢʦʚʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦ ʧʨʦʙʣʝ-
ʤʘʭ ʥʘʫʯʥʦʡ ʧʝʜʘʛʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʩʪʨʝʤʠʣʠʩʴ ʚʥʝʜʨʠʪʴ ʧʝʨʝʜʦʚʳʝ ʠʜʝʠ ʚ ʰʢʦʣʴʥʫʶ ʞʠʟʥʴ. ʆʪ-
ʤʝʪʠʤ, ʯʪʦ ʦʙʘ ʞʫʨʥʘʣʘ ʧʫʙʣʠʢʦʚʘʣʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʩʪʘʪʴʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʘʩʧʝʢʪʘʤ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʧʝ-
ʜʘʛʦʛʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʘʛʘʣʠ ʦʙʰʠʨʥʫʶ ʭʨʦʥʠʢʫ ʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʚʦʧʨʦʩʳ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʠ ʝʸ ʚʥʝʜʨʝʥʠʷ ʚ ʰʢʦʣʴʥʦʝ ʦʙʫʯʝʥʠʝ [20]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʠʤʧʝʨʠʠ ʚ XIX ʥʘʯʘʣʝ XX ʚʝʢʦʚ ʙʳʣʘ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʩʣʦʞʥʦʡ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʣʘʩʴ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ 
ʬʘʢʪʦʨʦʚ. ʈʝʬʦʨʤʳ ʠ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʧʦʜʥʠʤʘʣʠ ʢʣʶʯʝʚʳʝ ʚʦʧʨʦʩʳ ʦ ʜʦ-
ʩʪʫʧʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦ ʝʛʦ ʨʦʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʦʙʱʝ-
ʩʪʚʘ. ʆʩʦʟʥʘʥʠʝ ʵʪʠʭ ʘʩʧʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʠʪʫʘʮʠʠ, ʩʢʣʘʜʳ-
ʚʘʶʱʝʡʩʷ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʢʦʥʪʝʢʩʪʝ, ʥʘʧʨʠʤʝʨ, ʚ ʈʷʟʘʥʩʢʦʡ ʛʫʙʝʨʥʠʠ, ʠ ʝʝ 
ʚʣʠʷʥʠʷ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. 
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Abstract: The article examines the process of formation of normal speech breathing and its specific disorders 
in preschoolers with pseudobulbar dysarthria. The main stages of speech breathing development in pre-
schoolers are analyzed, as well as the pathophysiological mechanisms leading to respiratory muscle weak-
ness. 
Keywords: speech therapy, speech breathing, pseudobulbar dysarthria, ontogenesis, preschoolers 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʣʦʛʦʧʝʜʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ ʬʠʢʩʠʨʫʝʪ ʫʩʪʦʡʯʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ 

ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʩʝʚʜʦʙʫʣʴʙʘʨʥʘʷ ʜʠʟʘʨʪʨʠʷ ʫʚʝʨʝʥʥʦ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ 
ʧʣʘʥ ʧʦ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ɼʘʥʥʳʡ ʬʝʥʦʤʝʥ ʪʨʝʙʫʝʪ ʥʝ ʩʪʦʣʴʢʦ ʢʦʥʩʪʘʪʘʮʠʠ ʬʘʢʪʘ, ʩʢʦʣʴʢʦ ʧʝ-
ʨʝʩʤʦʪʨʘ ʧʦʜʭʦʜʦʚ ʢ ʢʦʨʨʝʢʮʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʧʘʪʦʣʦʛʠʠ ʣʝʞʠʪ ʩʣʦʞʥʳʡ ʤʝʭʘʥʠʟʤ ʥʘʨʫʰʝʥʠʷ 
ʠʥʥʝʨʚʘʮʠʠ. 

ʈʝʯʝʚʘʷ ʬʫʥʢʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʞʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʫʶ ʙʠʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʮʝʧʴ, ʚ 
ʢʦʪʦʨʦʡ ʜʳʭʘʥʠʝ, ʬʦʥʘʮʠʷ ʠ ʘʨʪʠʢʫʣʷʮʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʛʦ ʨʘʚʥʦʚʝʩʠʷ. 
ʅʘʨʫʰʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʵʪʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʘʧʫʩʢʘʝʪ ʢʦʤʧʝʥʩʘʪʦʨʥʳʝ ʩʙʦʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʫʛʫʙʣʷʝʪ 
ʦʙʱʫʶ ʢʣʠʥʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. 

ɺ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʜʳʭʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʚʳʩʪʫʧʘʝʪ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʩʨʝʜʩʪʚʦ, ʘ 
ʢʘʢ ʦʩʥʦʚʘ ʚʩʝʡ ʧʨʦʩʦʜʠʯʝʩʢʦʡ ʩʪʦʨʦʥʳ ʨʝʯʠ.  ɹʝʟ ʚʳʨʘʙʦʪʢʠ ʧʦʣʥʦʮʝʥʥʦʛʦ ʨʦʪʦʚʦʛʦ ʚʳʜʦʭʘ ʠ ʜʠʬ-
ʬʝʨʝʥʮʠʘʮʠʠ ʜʳʭʘʪʝʣʴʥʳʭ ʬʘʟ ʥʝʚʦʟʤʦʞʥʘ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʛʦʣʦʩʦʧʦʜʘʯʘ, ʥʦ ʠ ʜʠʥʘʤʠʯʝʩʢʘʷ 
ʤʦʜʫʣʷʮʠʷ ʪʦʥʘ, ʯʪʦ ʜʝʣʘʝʪ ʨʘʟʚʠʪʠʝ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ ʚʘʞʥʦʡ ʦʩʥʦʚʦʡ ʫʩʧʝʰʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʝʡ 
ʢʦʨʨʝʢʮʠʠ [1, ʩ. 6]. 
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ɺ ʬʠʟʠʦʣʦʛʠʠ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʪʨʠ ʪʠʧʘ ʜʳʭʘʥʠʷ ʚʝʨʭʥʝʨʝʙʝʨʥʳʡ, ʛʨʫʜʥʦʡ ʠ ʛʨʫʜʦʙʨʶʰʥʦʡ. 
ʍʦʪʷ ʜʠʘʬʨʘʛʤʘ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʧʨʠ ʢʘʞʜʦʤ ʠʟ ʥʠʭ, ʛʣʫʙʠʥʘ ʝʝ ʫʯʘʩʪʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ, ʯʪʦ 
ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʛʘʟʦʦʙʤʝʥʘ. ʂʣʶʯʠʯʥʳʡ ʪʠʧ ʧʨʠʟʥʘʥ ʥʘʠʤʝʥʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ, ʧʦ-
ʩʢʦʣʴʢʫ ʧʨʠ ʥʝʤ ʚʝʥʪʠʣʷʮʠʷ ʥʠʞʥʠʭ ʜʦʣʝʡ ʣʝʛʢʠʭ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʧʦʣʥʦʮʝʥʥʦʡ, ʘ ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ 
ʦʛʨʘʥʠʯʝʥʥʳʤ. 

ɺ ʦʥʪʦʛʝʥʝʟʝ, ʧʦ ʤʝʨʝ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʫ ʨʝʙʝʥʢʘ ʝʩʪʝʩʪʚʝʥʥʳʤ 
ʧʫʪʝʤ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʛʨʫʜʦʙʨʶʰʥʦʡ ʩʪʝʨʝʦʪʠʧ. ʆʜʥʘʢʦ ʫ ʜʝʪʝʡ ʩ ʨʝʯʝʚʦʡ ʧʘʪʦ-
ʣʦʛʠʝʡ, ʦʩʦʙʝʥʥʦ ʥʘ ʬʦʥʝ ʦʩʣʘʙʣʝʥʥʦʛʦ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝʨʝʜʢʦ ʪʦʨʤʦʟʠʪʩʷ ʠʣʠ 
ʠʩʢʘʞʘʝʪʩʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʠʘʬʨʘʛʤʘʣʴʥʦʛʦ ʪʠʧʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ ʠ ʪʨʝʙʫʝʪ 
ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʜʦʟʠʨʦʚʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ, ʘʢʪʠʚʠʨʫʶ-
ʱʠʭ ʤʳʰʝʯʥʳʡ ʢʦʨʩʝʪ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ ʨʘʟʣʠʯʘʪʴ ʜʳʭʘʥʠʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʨʝʯʝʚʦʝ. ɺ ʩʦʩʪʦʷʥʠʠ ʤʦʣʯʘʥʠʷ 
ʜʳʭʘʪʝʣʴʥʳʡ ʮʠʢʣ ʧʦʜʯʠʥʝʥ ʟʘʜʘʯʘʤ ʛʦʤʝʦʩʪʘʟʘ ʠ ʧʨʦʪʝʢʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺ ʘʢʪʝ ʛʦʚʦʨʝʥʠʷ ʜʳʭʘ-
ʥʠʝ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʧʦʜ ʥʦʚʳʝ ʫʩʣʦʚʠʷ: ʚʜʦʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʪʦʣʴʢʦ ʛʣʫʙʞʝ, ʥʦ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, 
ʧʦʩʢʦʣʴʢʫ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʩʤʳʩʣʦʚʳʤʠ ʦʪʨʝʟʢʘʤʠ ʨʝʯʠ ʦʛʨʘʥʠʯʝʥ. ʀʤʝʥʥʦ ʦʙʲʝʤ ʵʪʦʛʦ 
ʚʜʦʭʘ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʦʜʩʢʣʘʜʦʯʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʥʠ ʟʚʦʥʢʦʝ ʛʦʣʦʩʦʦʙ-
ʨʘʟʦʚʘʥʠʝ, ʥʠ ʠʥʪʦʥʘʮʠʦʥʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ. 

ʆʜʥʘʢʦ ʨʝʰʘʶʱʠʤ ʟʚʝʥʦʤ ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʩʘʤ ʚʜʦʭ, ʘ ʭʘʨʘʢʪʝʨ ʚʳʜʦʭʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʦʣʦʛʠ-
ʯʝʩʢʦʛʦ, ʨʝʯʝʚʦʡ ʚʳʜʦʭ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʜʘʯʝ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʟʚʫʯʠʚʘʥʠʷ ʬʨʘʟʳ, ʘ ʟʥʘʯʠʪ, ʪʨʝʙʫʝʪ ʥʝ 
ʧʨʦʩʪʦ ʫʜʣʠʥʝʥʠʷ, ʥʦ ʠ ʩʪʨʦʛʦʛʦ ʜʦʟʠʨʦʚʘʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. ʀʟʙʳʪʦʯʥʳʡ ʚʳʜʦʭ ʚʝʜʝʪ ʢ ʩʨʳʚʫ 
ʛʦʣʦʩʘ, ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʠ ʩʤʳʩʣʦʚʦʡ ʨʘʟʦʨʚʘʥʥʦʩʪʠ ʚʳʩʢʘʟʳʚʘʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ 
ʚ ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʘʢʮʝʥʪ ʧʝʨʝʥʦʩʠʪʩʷ ʩ ʪʨʝʥʠʨʦʚʢʠ ʩʠʣʳ ʚʜʦʭʘ ʥʘ ʚʦʩʧʠʪʘʥʠʝ ʧʣʘʚʥʦʛʦ, ʜʣʠ-
ʪʝʣʴʥʦʛʦ ʠ ʫʧʨʘʚʣʷʝʤʦʛʦ ʚʳʜʦʭʘ, ʩʦʨʘʟʤʝʨʥʦʛʦ ʠʥʪʦʥʘʮʠʦʥʥʦ-ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʯʝʚʦʛʦ ʦʪ-
ʨʝʟʢʘ [2, ʩ. 3]. 

ʇʨʠ ʧʩʝʚʜʦʙʫʣʴʙʘʨʥʦʡ ʜʠʟʘʨʪʨʠʠ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤ 
ʜʝʬʝʢʪʦʤ, ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʠʰʴ ʚʠʜʠʤʫʶ ʚʝʨʰʠʥʫ ʩʠʩʪʝʤʥʦʛʦ ʤʦʪʦʨʥʦʛʦ ʩʙʦʷ. ʆʛʨʘʥʠʯʝʥʠʝ 
ʧʦʜʚʠʞʥʦʩʪʠ ʷʟʳʢʘ, ʛʫʙ ʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʙʝʟʫʩʣʦʚʥʦ, ʚʝʜʝʪ ʢ ʠʩʢʘʞʝʥʠʶ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ ʟʚʫʢʦʚ 
ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʚʪʦʨʠʯʥʦʡ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʬʦʥʝʤʘʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʬʦʨʤʠʨʫʝʪ ʩʣʦʞʥʳʡ ʩʠʩʪʝʤʥʳʡ ʨʝʯʝʚʦʡ ʜʝʬʠʮʠʪ. ʆʜʥʘʢʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʡ ʛʠʧʝʨʪʦʥʫʩ ʧʨʠ ʵʪʦʡ ʬʦʨʤʝ 
ʜʠʟʘʨʪʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʳ ʩʦʙʩʪʚʝʥʥʦ ʘʨʪʠʢʫʣʷʮʠʦʥʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ, ʟʘʭʚʘʪʳ-
ʚʘʷ ʤʳʰʮʳ ʛʣʦʪʢʠ, ʛʦʨʪʘʥʠ ʠ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʪʜʝʣʘ. 

ʕʪʦʪ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʡ ʩʧʘʩʪʠʯʝʩʢʠʡ ʬʦʥ ʩʦʟʜʘʝʪ ʮʝʣʳʡ ʢʘʩʢʘʜ ʚʟʘʠʤʦʦʪʷʛʦʱʘʶʱʠʭ ʩʠʤʧʪʦ-
ʤʦʚ. ʋʩʠʣʝʥʠʝ ʛʣʦʪʦʯʥʦʛʦ ʨʝʬʣʝʢʩʘ, ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪ ʧʨʦʠʟʚʦʣʴʥʳʝ ʛʣʦʪʦʯʥʳʝ ʜʚʠʞʝʥʠʷ, ʥʝ-
ʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʣʘʚʥʦʡ ʩʤʝʥʳ ʘʨʪʠʢʫʣʷʮʠʦʥʥʳʭ ʫʢʣʘʜʦʚ. ʉʧʘʩʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʤʳʰʮ ʤʷʛʢʦʛʦ ʥʝʙʘ 
ʧʨʠʚʦʜʠʪ ʢ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ: ʚ ʤʦʤʝʥʪ ʨʝʯʠ ʥʝʙʥʘʷ ʟʘʥʘʚʝʩʢʘ ʥʝ ʫʩʧʝʚʘʝʪ ʧʦʣʥʦ-
ʩʪʴʶ ʧʝʨʝʢʨʳʚʘʪʴ ʥʦʩʦʛʣʦʪʦʯʥʳʡ ʟʘʪʚʦʨ. ʕʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʫʪʝʯʢʫ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʥʦʩ, ʥʦ ʠ 
ʠʟʤʝʥʝʥʠʝ ʨʝʟʦʥʘʪʦʨʥʳʭ ʩʚʦʡʩʪʚ ʚʩʝʡ ʥʘʜʩʪʘʚʥʦʡ ʪʨʫʙʳ, ʛʦʣʦʩ ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʨʘʞʝʥʥʳʡ ʥʘʟʘʣʴʥʳʡ 
ʦʪʪʝʥʦʢ, ʧʨʠʯʝʤ ʜʘʥʥʳʡ ʜʝʬʝʢʪ ʠʤʝʝʪ ʥʝ ʢʦʤʧʝʥʩʘʪʦʨʥʫʶ, ʘ ʦʨʛʘʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ 
ʢʨʘʡʥʝ ʫʩʪʦʡʯʠʚʳʤ ʢ ʩʧʦʥʪʘʥʥʦʡ ʢʦʨʨʝʢʮʠʠ. 

ʇʘʨʘʣʣʝʣʴʥʦ ʩʧʘʩʪʠʯʝʩʢʠʡ ʧʘʨʝʟ ʛʦʣʦʩʦʚʳʭ ʩʢʣʘʜʦʢ ʥʘʨʫʰʘʝʪ ʚʠʙʨʘʪʦʨʥʫʶ ʬʫʥʢʮʠʶ ʛʦʨʪʘʥʠ: 
ʛʦʣʦʩ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʩʠʨʦʚʘʥʥʳʤ, ʩʜʘʚʣʝʥʥʳʤ, ʩ ʭʨʠʧʣʦʚʘʪʳʤ ʧʨʠʟʚʫʢʦʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝ-
ʧʦʣʥʦʤ ʩʤʳʢʘʥʠʠ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʦ ʯʨʝʟʤʝʨʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩʢʣʘʜʦʢ ʧʨʠ ʬʦʥʘʮʠʠ. ʅʦ ʥʘʠʙʦʣʝʝ ʢʨʠ-
ʪʠʯʥʳʤ ʜʣʷ ʨʝʯʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʢʘʟʳʚʘʝʪʩʷ ʧʘʨʝʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʧʨʠ ʧʩʝʚʜʦʙʫʣʴʙʘʨʥʦʡ ʜʠʟʘʨʪʨʠʠ ʤʳ ʠʤʝʝʤ ʜʳʭʘʪʝʣʴʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʛʜʝ ʜʳʭʘʪʝʣʴʥʳʡ 
ʢʦʤʧʦʥʝʥʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʬʦʥʘʮʠʝʡ ʠ ʘʨʪʠʢʫʣʷʮʠʝʡ [3, ʩ. 223]. 

ʂʨʠʢʦʚʳʝ ʨʝʘʢʮʠʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʬʠʢʩʠʨʫʶʪʩʷ ʫʞʝ ʚ ʧʝʨʚʳʝ ʩʫʪʢʠ ʞʠʟʥʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʚʨʦʞʜʝʥʥʦʡ ʛʦʪʦʚʥʦʩʪʠ ʛʦʣʦʩʦʚʦʛʦ ʘʧʧʘʨʘʪʘ ʢ ʬʦʥʘʮʠʠ. ʆʜʥʘʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʯʘʣʴ-
ʥʦʛʦ ʢʨʠʢʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘ ʚʜʦʭʝ ʵʪʦʪ ʬʘʢʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʪʣʠʯʘʝʪ ʝʛʦ ʦʪ ʚʩʝʭ ʧʦʩʣʝ-
ʜʫʶʱʠʭ ʚʦʢʘʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʥʦʨʤʝ ʨʝʘʣʠʟʫʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʬʘʟʫ ʚʳʜʦʭʘ.  



244 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ɺ ʢʦʥʪʝʢʩʪʝ ʧʩʝʚʜʦʙʫʣʴʙʘʨʥʦʡ ʜʠʟʘʨʪʨʠʠ ʵʪʦʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʥʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʥʘʨʫʰʘ-
ʝʪʩʷ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʟʘʭʚʘʪʳʚʘʝʪ ʢʘʢ ʛʦʣʦʩʦʚʳʝ ʩʢʣʘʜʢʠ, ʛʜʝ ʩʧʘʩʪʠʯʝʩʢʠʡ ʧʘʨʝʟ ʧʨʠʜʘʝʪ ʛʦ-
ʣʦʩʫ ʭʨʠʧʣʦʚʘʪʳʡ, ʥʘʧʨʷʞʝʥʥʳʡ ʠ ʩʜʘʚʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʠ ʜʳʭʘʪʝʣʴʥʫʶ ʤʫʩʢʫʣʘʪʫʨʫ. ʇʘʨʝʪʠʯʝ-
ʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʩʣʝʜʥʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʝʯʝʚʦʡ ʚʳʜʦʭ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ 
ʧʣʘʚʥʦʩʪʴ: ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʬʨʘʛʤʝʥʪʠʨʦʚʘʥʥʳʤ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʰʫʤʥʳʤ ʧʨʠʟʚʫ-
ʢʦʤ ʠ ʣʠʰʝʥ ʪʦʡ ʚʦʟʜʫʰʥʦʡ ʦʧʦʨʳ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʡ ʬʦʥʘʮʠʠ [4, ʩ. 5]. 

ʉʪʘʥʦʚʣʝʥʠʝ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ ʫ ʨʝʙʝʥʢʘ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʯʠ. ɺ ʚʦʟ-
ʨʘʩʪʝ ʦʪ 3 ʜʦ 6 ʤʝʩʷʮʝʚ ʜʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʢ ʨʝʘʣʠʟʘʮʠʠ ʛʦʣʦʩʦʚʳʭ 
ʨʝʘʢʮʠʡ: ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʫʟʥʘʷ ʦʪʨʘʙʦʪʢʘ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʬʦʥʘʪʦʨʥʳʭ 
ʠ ʜʳʭʘʪʝʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʣʷʛʫʪ ʚ ʦʩʥʦʚʫ ʫʩʪʥʦʡ ʨʝʯʠ. 

ɺ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʥʦʡ ʨʝʯʠ ʠ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ 
ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʪʝʢʘʶʱʠʭ, ʥʦ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʧʨʦʮʝʩʩʘ. ʋ ʜʝʪʝʡ 4-6 ʣʝʪ ʙʝʟ ʨʝʯʝʚʦʡ ʧʘʪʦʣʦ-
ʛʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʛʨʫʜʦʙʨʶʰʥʦʛʦ ʪʠʧʘ ʜʳʭʘʥʠʷ, ʪʘʢ ʠ 
ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʨʝʯʝʚʦʛʦ ʚʳʜʦʭʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʟʚʫʯʠʚʘʥʠʷ ʚʳʩʢʘʟʳʚʘʥʠʷ. 

ʂ ʧʷʪʠ ʛʦʜʘʤ ʛʨʫʜʦʙʨʶʰʥʦʡ ʪʠʧ ʜʳʭʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʫ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʱʠʤ, ʦʜʥʘʢʦ ʵʪʘ ʩʪʘʙʠʣʴ-
ʥʦʩʪʴ ʥʦʩʠʪ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʫʩʣʦʚʠʷʭ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʦʚʳʰʝʥʥʦʡ ʬʠʟʠʯʝ-
ʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʣʠ ʚ ʩʠʪʫʘʮʠʠ ʦʙʱʝʥʠʷ ʩʦ ʚʟʨʦʩʣʳʤ ʜʝʪʠ ʤʦʛʫʪ ʨʝʛʨʝʩʩʠʚʥʦ ʧʝʨʝʢʣʶʯʘʪʴʩʷ ʥʘ ʛʨʫʜ-
ʥʦʡ ʪʠʧ, ʯʪʦ ʚʥʝʰʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʜʥʠʤʘʥʠʠ ʧʣʝʯ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʨʝʤʝʥʥʦʤ ʚʦʟʚʨʘʪʝ ʢ ʤʝʥʝʝ 
ʵʢʦʥʦʤʠʯʥʦʤʫ ʜʳʭʘʪʝʣʴʥʦʤʫ ʩʪʝʨʝʦʪʠʧʫ. ʕʪʦʪ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʜʘʞʝ ʚ ʥʦʨʤʝ ʘʚʪʦʤʘʪʠʟʘʮʠʷ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʠʧʘ ʜʳʭʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʝ ʟʘʚʝʨʰʝʥʘ ʠ ʪʨʝʙʫʝʪ ʩʠʪʫʘʮʠʦʥʥʦʡ ʨʝʛʫʣʷʮʠʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʦʩʪʳʝ ʨʝʯʝʚʳʝ ʟʘʜʘʯʠ, ʥʝ ʚʳʭʦʜʷʱʠʝ ʟʘ ʧʨʝʜʝʣʳ ʧʦʚʩʝʜʥʝʚʥʦʛʦ ʣʝʢʩʠʢʦʥʘ, ʚʳ-
ʧʦʣʥʷʶʪʩʷ ʵʪʠʤʠ ʜʝʪʴʤʠ ʫʞʝ ʥʘ ʬʦʥʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʝʯʝʚʦʛʦ ʚʳʜʦʭʘ. ʇʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʩʪʠ-
ʭʦʪʚʦʨʥʳʭ ʪʝʢʩʪʦʚ ʩ ʢʦʨʦʪʢʠʤʠ ʩʪʨʦʢʘʤʠ ʩʪʘʨʰʠʝ ʜʦʰʢʦʣʴʥʠʢʠ ʪʘʢʞʝ ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʣʦʞʠʚʰʠʡʩʷ ʨʝ-
ʯʝʚʦʡ ʜʳʭʘʪʝʣʴʥʳʡ ʩʪʝʨʝʦʪʠʧ, ʨʘʩʧʨʝʜʝʣʷʷ ʚʦʟʜʫʰʥʫʶ ʩʪʨʫʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʠʪʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 
ʩʪʠʭʘ, ʯʪʦ ʪʨʝʙʫʝʪ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʜʣʠʪʝʣʴʥʦʩʪʠ, ʘ ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʚʳʜʦʭʘ ʩ ʫʯʝʪʦʤ ʧʘʫʟʘʮʠʠ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʜʳʭʘʥʠʝ ʫ ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʨʝʯʝʚʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʦʪʣʠʯʠʪʝʣʴ-
ʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʦ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʤ, ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʭʥʝʨʝʙʝʨʥʦʤʫ ʪʠʧʫ, ʦʪ-
ʣʠʯʘʝʪʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʨʠʪʤʦʤ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʩʙʠʚʘʝʪʩʷ ʧʨʠ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʠʣʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ 
ʥʘʛʨʫʟʢʝ. ɾʠʟʥʝʥʥʘʷ ʝʤʢʦʩʪʴ ʣʝʛʢʠʭ ʫ ʪʘʢʠʭ ʜʝʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʥʠʞʝʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʦʟʨʘʩʪʥʳʤʠ 
ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɺ ʥʦʨʤʝ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʨʝʯʝʚʦʡ ʧʘʪʦʣʦʛʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʛʨʫʜʦʙʨʶʰʥʦʛʦ ʪʠʧʘ, ʪʘʢ ʠ ʩʦʙ-
ʩʪʚʝʥʥʦ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʩʧʦʥʪʘʥʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʦʟʨʝʚʘʥʠʝʤ ʜʳʭʘ-
ʪʝʣʴʥʦʡ ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ. ʈʝʙʝʥʦʢ ʦʩʚʘʠʚʘʝʪ ʵʪʠ ʤʝʭʘʥʠʟʤʳ ʥʝʧʨʦʠʟʚʦʣʴʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʩʝʜʥʝʚ-
ʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʠʛʨʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʨʝʯʝʚʳʭ ʥʘʨʫʰʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʜʠʟʘʨʪʨʠʠ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠʜʝʪ ʧʦ 
ʘʥʦʤʘʣʴʥʦʤʫ ʧʫʪʠ: ʜʳʭʘʪʝʣʴʥʳʡ ʩʪʝʨʝʦʪʠʧ ʟʘʢʨʝʧʣʷʝʪʩʷ ʚ ʠʩʢʘʞʝʥʥʦʡ ʬʦʨʤʝ, ʨʝʯʝʚʦʡ ʚʳʜʦʭ ʦʢʘʟʳ-
ʚʘʝʪʩʷ ʢʦʨʦʪʢʠʤ ʠ ʥʝʨʝʛʫʣʠʨʫʝʤʳʤ, ʘ ʛʦʣʦʩʦʧʦʜʘʯʘ ʥʘʧʨʷʞʝʥʥʦʡ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʜʳʭʘʥʠʷ ʩʪʘʥʦ-
ʚʠʪʩʷ ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʟʚʫʢʦʧʨʦʠʟʥʦʰʝʥʠʷ ʠ ʠʥʪʦʥʘʮʠʦʥʥʦʡ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʦʨʨʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩ ʜʦʰʢʦʣʴʥʠʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʨʝʯʝʚʫʶ ʧʘʪʦʣʦʛʠʶ, ʜʦʣʞʥʘ 
ʩʪʨʦʠʪʴʩʷ ʧʦʵʪʘʧʥʦ. ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ (ʤʣʘʜʰʠʡ ʜʦʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ) ʧʨʠʦʨʠʪʝʪʥʦʡ ʟʘʜʘʯʝʡ ʚʳʩʪʫ-
ʧʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʞʠʟʥʝʥʥʦʡ ʝʤʢʦʩʪʠ ʣʝʛʢʠʭ ʯʝʨʝʟ ʦʙʱʝʫʢʨʝʧʣʷʶʱʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ. ɺ ʩʨʝʜ-
ʥʝʤ ʠ ʩʪʘʨʰʝʤ ʜʦʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʘʢʮʝʥʪ ʩʤʝʱʘʝʪʩʷ ʥʘ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʫ-
ʜʦʙʨʶʰʥʦʛʦ ʪʠʧʘ ʜʳʭʘʥʠʷ ʢʘʢ ʫʩʪʦʡʯʠʚʦʛʦ ʥʘʚʳʢʘ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʥʦʨʤʘʣʠʟʘʮʠʠ ʵʪʠʭ ʙʘʟʦʚʳʭ ʧʦʢʘʟʘʪʝ-
ʣʝʡ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩʦʙʩʪʚʝʥʥʦ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ ʠ ʚʩʝʭ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ 
ʜʣʠʪʝʣʴʥʦʩʪʠ, ʧʣʘʚʥʦʩʪʠ, ʜʦʟʠʨʦʚʘʥʥʦʩʪʠ ʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʚʳʜʦʭʘ ʚ ʧʨʦʮʝʩʩʝ ʬʦʥʘʮʠʠ [2, ʩ. 2-4]. 
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DEVELOPING COMPUTATIONAL THINKING IN GRADES 5ð6 AS THE FOUNDATION FOR 

SUCCESSFUL ALGEBRA LEARNING 
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Abstract. This article demonstrates that successful algebra learning in 7th grade depends on the development 
of computational thinking in grades 5ï6. It explores the psychological and didactic prerequisites for its devel-
opment in young adolescents and proposes methodological approaches for its development. 
Key words: computational thinking, teaching algebra, identity transformations, computational strategies, con-
tinuity, oral exercises, diagnostics. 

 
ʇʝʨʝʭʦʜ ʫʯʘʱʠʭʩʷ ʠʟ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʚ ʦʩʥʦʚʥʫʶ, ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ. ʀʤʝʥʥʦ 5 ʠ 6 ʢʣʘʩʩʳ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ çʤʦʩʪʘè, ʥʘ ʢʦʪʦʨʦʤ ʟʘʢʣʘʜʳʚʘʶʪ-
ʩʷ ʦʩʥʦʚʳ ʜʣʷ ʙʫʜʫʱʝʛʦ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦʝʥʠʷ ʘʣʛʝʙʨʳ ʠʣʠ, ʥʘʧʨʦʪʠʚ, ʜʣʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʪʩʪʘʚʘʥʠʷ. ʂʘʢ 
ʦʪʤʝʯʘʝʪ ʅ.ʗ. ɺʠʣʝʥʢʠʥ, çʨʘʟʨʳʚ ʤʝʞʜʫ ʘʨʠʬʤʝʪʠʢʦʡ ʠ ʘʣʛʝʙʨʦʡ ʚʦʟʥʠʢʘʝʪ ʠʤʝʥʥʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʯʠ-
ʪʝʣʴ ʥʝ ʫʩʧʝʚʘʝʪ ʧʝʨʝʩʪʨʦʠʪʴ ʤʳʰʣʝʥʠʝ ʫʯʝʥʠʢʘ ʩ ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʩʣʘ ʥʘ ʘʙʩʪʨʘʢʪʥʫʶ ʙʫʢʚʫè [1, ʩ. 45]. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʪʨʫʜʥʦʩʪʝʡ ʚ ʘʣʛʝʙʨʝ ʣʝʞʠʪ ʥʝ ʚ ʩʣʦʞʥʦʩʪʠ ʩʘʤʠʭ 
ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ, ʘ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʤ ʤʳʰʣʝʥʠʠ. ʇʦʜ ʚʳʯʠʩ-
ʣʠʪʝʣʴʥʳʤ ʤʳʰʣʝʥʠʝʤ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ ʫʤʝʥʠʝ ʙʳʩʪʨʦ ʠ ʙʝʟʦʰʠʙʦʯʥʦ ʚʳ-
ʧʦʣʥʷʪʴ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ. ʕʪʦ ʙʦʣʝʝ ʰʠʨʦʢʘʷ ʢʦʛʥʠʪʠʚʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʥʠʤʘʥʠʝ 
ʩʪʨʫʢʪʫʨʳ ʯʠʩʣʘ, ʛʠʙʢʦʩʪʴ ʚ ʚʳʙʦʨʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʚʠʜʝʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 
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ʯʫʚʩʪʚʦ ʧʦʨʷʜʢʘ ʜʝʡʩʪʚʠʡ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʜʣʷ ʘʣʛʝʙʨʳ, ʫʤʝʥʠʝ ʚʳʧʦʣʥʷʪʴ ʦʙʨʘʪʥʳʝ ʠ ʵʢʚʠʚʘ-
ʣʝʥʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɼʞ. ɺʠʥʛ ʚʚʦʜʠʪ ʧʦʥʷʪʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 
ʥʘʚʳʢʘ, ʧʦʜʯʸʨʢʠʚʘʷ, ʯʪʦ ʦʥʦ ʚʢʣʶʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʪʘʢ, ʯʪʦʙʳ ʠʭ ʨʝʰʝʥʠʝ 
ʤʦʛʣʦ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʰʘʛʦʚ [2, ʩ. 33]. ɺ ʢʦʥʪʝʢʩʪʝ ʰʢʦʣʴʥʦʡ ʤʘʪʝʤʘʪʠ-
ʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ ʫʤʝʥʠʝ ʚʠʜʝʪʴ ʚ ʯʠʩʣʦʚʦʤ ʚʳʨʘʞʝʥʠʠ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʙʫʜʝʪ ʧʨʠʤʝʥʸʥ ʢ ʙʫʢ-
ʚʝʥʥʳʤ ʜʘʥʥʳʤ. 

ʂʦʛʜʘ ʫʯʠʪʝʣʴ ʘʣʛʝʙʨʳ ʚ 7 ʢʣʘʩʩʝ ʧʨʦʩʠʪ ʫʧʨʦʩʪʠʪʴ ʚʳʨʘʞʝʥʠʝ 3(2xī5)ī2(x+4), ʦʥ ʨʘʩʩʯʠʪʳʚʘʝʪ, 
ʯʪʦ ʫʯʝʥʠʢ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʧʦʣʥʠʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ, ʧʨʠʚʝʜʝʥʠʝ ʧʦʜʦʙʥʳʭ ʩʣʘʛʘʝʤʳʭ, 
ʟʥʘʢʦʚʦʝ ʦʬʦʨʤʣʝʥʠʝ ʚʳʯʠʪʘʥʠʷ. ʂʘʞʜʘʷ ʠʟ ʵʪʠʭ ʦʧʝʨʘʮʠʡ ʦʧʠʨʘʝʪʩʷ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʥʘʚʳʢʠ, 
ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʜʚʫʤʷ ʛʦʜʘʤʠ ʨʘʥʝʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʖ.ʄ. ʂʦʣʷʛʠʥʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʢʦʣʦ 60% ʦʰʠ-
ʙʦʢ ʚ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʫ ʩʝʤʠʢʣʘʩʩʥʠʢʦʚ ʩʚʷʟʘʥʳ ʩ ʥʝʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʤʠ ʥʘʚʳʢʘʤʠ, ʘ ʥʝ ʩ ʥʝʧʦʥʠʤʘʥʠʝʤ ʩʘʤʦʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ [3, ʩ. 112]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
5ï6 ʢʣʘʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʝʨʠʦʜʦʤ, ʢʦʛʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʚʨʘ-
ʱʝʥʦ ʠʟ ʧʨʦʩʪʦʡ ʪʨʝʥʠʨʦʚʢʠ ʚ ʛʠʙʢʠʡ, ʦʩʦʟʥʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʘʙʩʪʨʘʢʮʠʷʤʠ. 

ʏʪʦʙʳ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʝʛʦ 
ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 5ï6 ʢʣʘʩʩʘʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʯʝʪʳʨʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʫʨʦʚ-
ʥʷ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ ï ʬʘʢʪʦʣʦʛʠʯʝʩʢʘʷ ʙʝʛʣʦʩʪʴ. ʕʪʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʟʥʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʦʞʝ-
ʥʠʷ, ʚʳʯʠʪʘʥʠʷ, ʫʤʥʦʞʝʥʠʷ ʠ ʜʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʪʘʙʣʠʯʥʳʭ ʩʣʫʯʘʝʚ. ɹʝʟ ʵʪʦʛʦ ʫʨʦʚʥʷ ʥʝʚʦʟʤʦʞʝʥ 
ʥʠʢʘʢʦʡ ʜʘʣʴʥʝʡʰʠʡ ʧʨʦʛʨʝʩʩ, ʧʦʩʢʦʣʴʢʫ ʨʘʙʦʯʘʷ ʧʘʤʷʪʴ ʫʯʝʥʠʢʘ ʧʝʨʝʛʨʫʞʘʝʪʩʷ. ɽʩʣʠ ʨʝʙʸʥʦʢ ʚʳ-
ʥʫʞʜʝʥ ʢʘʞʜʳʡ ʨʘʟ ʚʳʯʠʩʣʷʪʴ, ʩʢʦʣʴʢʦ ʙʫʜʝʪ 7Ĭ8, ʫ ʥʝʛʦ ʥʝ ʦʩʪʘʸʪʩʷ ʢʦʛʥʠʪʠʚʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʧʦʥʠ-
ʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʳʨʘʞʝʥʠʷ ʚʨʦʜʝ 7x+8x=15x. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ï ʧʦʥʠʤʘʥʠʝ ʩʚʦʡʩʪʚ ʦʧʝʨʘʮʠʡ. ʋʯʝʥʠʢ ʥʝ ʧʨʦʩʪʦ ʟʥʘʝʪ, ʯʪʦ çʦʪ ʧʝʨʝʤʝʥʳ ʤʝʩʪ 
ʩʣʘʛʘʝʤʳʭ ʩʫʤʤʘ ʥʝ ʤʝʥʷʝʪʩʷè, ʘ ʫʤʝʝʪ ʧʨʠʤʝʥʠʪʴ ʵʪʦ ʩʚʦʡʩʪʚʦ ʜʣʷ ʛʨʫʧʧʠʨʦʚʢʠ ʫʜʦʙʥʳʭ ʩʣʘʛʘʝʤʳʭ. 
ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʟʘʢʦʥ ʫʤʥʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʦʞʝʥʠʷ: 
aĬ(b+c)=aĬb+aĬc. ʀʤʝʥʥʦ ʵʪʦʪ ʟʘʢʦʥ ʷʚʣʷʝʪʩʷ ʤʦʩʪʦʤ ʤʝʞʜʫ ʘʨʠʬʤʝʪʠʢʦʡ ʠ ʘʣʛʝʙʨʦʡ. ɺ 5 ʢʣʘʩʩʝ ʝʛʦ 
ʠʟʫʯʘʶʪ ʥʘ ʯʠʩʣʘʭ: 4Ĭ(30+5)=4Ĭ30+4Ĭ5. ɸʣʛʝʙʨʘʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʫʯʝʥʠʢ ʚʠ-
ʜʠʪ ʚ ʵʪʦʡ ʟʘʧʠʩʠ ʦʙʱʠʡ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʠ ʜʣʷ a(b+c), ʠ ʜʣʷ a(bīc), ʠ ʜʣʷ (a+b)(c+d). ɹʝʟ 
ʛʣʫʙʦʢʦʛʦ ʦʩʚʦʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʩʚʦʡʩʪʚʘ ʥʘ ʯʠʩʣʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʬʦʨʤʫʣʳ ʩʦʢʨʘʱʸʥʥʦʛʦ 
ʫʤʥʦʞʝʥʠʷ ʚ 7 ʢʣʘʩʩʝ ʦʩʪʘʶʪʩʷ ʜʣʷ ʫʯʝʥʠʢʘ ʥʘʙʦʨʦʤ ʙʝʩʩʤʳʩʣʝʥʥʳʭ ʩʠʤʚʦʣʦʚ. 

ʊʨʝʪʠʡ ʫʨʦʚʝʥʴ ï ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ. ʕʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʪʴ ʚʳʨʘʞʝʥʠʝ ʠ ʚʳʙʨʘʪʴ 
ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʚʳʯʠʩʣʝʥʠʷ ʝʱʸ ʜʦ ʥʘʯʘʣʘ ʜʝʡʩʪʚʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʠʤʝʨʘ 125Ĭ32 
ʦʜʠʥ ʫʯʝʥʠʢ ʟʘʧʫʩʪʠʪ ʘʣʛʦʨʠʪʤ ʫʤʥʦʞʝʥʠʷ ʚ ʩʪʦʣʙʠʢ, ʜʨʫʛʦʡ ʟʘʤʝʪʠʪ, ʯʪʦ 
125Ĭ32=125Ĭ8Ĭ4=1000Ĭ4=4000. ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʛʠʙʢʦʩʪʴ ʚʦʩʧʠʪʳʚʘʝʪʩʷ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 
ʨʘʟʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʚ ʢʣʘʩʩʝ, ʯʝʨʝʟ ʟʘʜʘʥʠʷ çʅʘʡʜʠ ʪʨʠ ʩʧʦʩʦʙʘ ʚʳʯʠʩʣʠʪʴè ʠ ʯʝʨʝʟ ʘʥʘʣʠʟ 
ʦʰʠʙʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʨʘʮʠʦʥʘʣʴʥʳʤ ʚʳʙʦʨʦʤ. 

ʏʝʪʚʸʨʪʳʡ ʫʨʦʚʝʥʴ ï ʦʧʝʨʘʮʠʦʥʥʘʷ ʨʝʬʣʝʢʩʠʷ. ʕʪʦ ʫʤʝʥʠʝ ʤʳʩʣʝʥʥʦ çʰʘʛʥʫʪʴ ʥʘʟʘʜè ʠ ʦʮʝ-
ʥʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ. ʈʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ 5x+7=32 ʠʣʣʶʩʪʨʠʨʫʝʪ, ʢʘʢ 
ʢʘʞʜʳʡ ʘʣʛʝʙʨʘʠʯʝʩʢʠʡ ʰʘʛ ʦʧʠʨʘʝʪʩʷ ʥʘ ʯʠʩʣʦʚʳʝ ʘʥʘʣʦʛʠ, ʧʦʜʪʚʝʨʞʜʘʷ, ʯʪʦ ʘʣʛʝʙʨʘ ʣʠʰʴ ʦʙʦʙʱʘ-
ʝʪ ʟʘʢʦʥʳ ʘʨʠʬʤʝʪʠʢʠ. ʆʧʠʨʘʷʩʴ ʥʘ ʤʝʪʦʜʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʕ.ɻ. ɻʝʣʴʬʘʥʜʘ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ çʚ 
5 ʢʣʘʩʩʝ ʢʘʞʜʳʡ ʫʨʦʢ ʤʘʪʝʤʘʪʠʢʠ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʜʚʝ ʥʝʨʘʟʨʳʚʥʳʝ ʣʠʥʠʠ: ʘʨʠʬʤʝʪʠʯʝʩʢʫʶ (ʩʯʸʪ) 
ʠ ʧʨʦʧʝʜʝʚʪʠʯʝʩʢʫʶ (ʧʦʜʛʦʪʦʚʢʫ ʢ ʘʣʛʝʙʨʝ)è [4, ʩ. 23]. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠʸʤʦʚ ʷʚʣʷʝʪʩʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʪʨʝʥʠʥʛ ʩ ʦʪʢʨʳʪʦʡ ʩʪʨʘʪʝ-
ʛʠʝʡ. ʕʪʦʪ ʪʨʝʥʠʥʛ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʫʯʝʥʠʢ ʥʝ ʪʦʣʴʢʦ ʥʘʟʳʚʘʝʪ ʨʝʟʫʣʴʪʘʪ, ʥʦ ʠ ʦʙʲʷʩʥʷʝʪ, ʢʘʢ ʦʥ ʝʛʦ 
ʧʦʣʫʯʠʣ. ʅʘʧʨʠʤʝʨ, ʟʘʜʘʥʠʝ: çɺʳʯʠʩʣʠʪʝ 29+57è. ʋʯʠʪʝʣʴ ʧʨʦʩʠʪ ʧʦʢʘʟʘʪʴ ʪʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘ: ʩʣʦ-
ʞʝʥʠʝ ʧʦ ʨʘʟʨʷʜʘʤ; ʦʢʨʫʛʣʝʥʠʝ; ʢʦʤʧʝʥʩʘʮʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʢʣʘʩʩ ʦʙʩʫʞʜʘʝʪ, ʢʘʢʦʡ ʩʧʦʩʦʙ ʙʳʩʪʨʝʝ ʠ 
ʧʦʯʝʤʫ.  

ʈʘʙʦʪʘ ʩ ʯʠʩʣʦʚʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʜʝʡʩʪʚʠʡ ʚʘʞʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʣʛʝʙʨʘʠ-
ʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ɿʘʜʘʥʠʷ ʥʘ ʨʘʩʩʪʘʥʦʚʢʫ ʩʢʦʙʦʢ, ʥʘʧʨʠʤʝʨ, çɺ ʚʳʨʘʞʝʥʠʠ 24:4Ĭ2+5 ʨʘʩʩʪʘʚʴʪʝ 
ʩʢʦʙʢʠ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ: ʘ) 12; ʙ) 7; ʚ) 17è, ʨʘʟʚʠʚʘʶʪ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʚʳʨʘʞʝʥʠʡ ʠ ʦʙʨʘʪʥʳʡ ʭʦʜ 
ʤʳʩʣʠ. 



248 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʇʨʦʧʝʜʝʚʪʠʢʘ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʯʝʨʝʟ ʯʠʩʣʦʚʳʝ ʨʘʚʝʥʩʪʚʘ ʪʘʢʞʝ ʚʘʞʥʘ. ɺʤʝʩʪʦ 
ʥʝʤʝʜʣʝʥʥʦʛʦ ʚʚʝʜʝʥʠʷ ʬʦʨʤʫʣʳ a(b+c)=ab+ac, ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʟʘʜʘʥʠʷ, ʥʘʧʨʠʤʝʨ, çɺʳʯʠʩʣʠʪʝ 
ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 7Ĭ(100+5) ʠ 7Ĭ100+7Ĭ5. ʉʨʘʚʥʠʪʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʯʝʤʫ ʦʥʠ ʦʜʠʥʘʢʦʚʳʝ? ʇʨʠʜʫʤʘʡʪʝ 
ʩʚʦʡ ʧʨʠʤʝʨè. ʋʯʝʥʠʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ çʦʪʢʨʳʚʘʶʪè ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʝ ʩʚʦʡʩʪʚʦ ʠ ʫʯʘʪʩʷ ʟʘʧʠʩʳ-
ʚʘʪʴ ʝʛʦ ʚ ʙʫʢʚʝʥʥʦʤ ʚʠʜʝ, ʯʪʦ ʜʝʣʘʝʪ ʬʦʨʤʫʣʫ ʦʙʦʙʱʝʥʠʝʤ ʠʭ ʦʧʳʪʘ, ʘ ʥʝ ʟʘʫʯʝʥʥʳʤ ʪʝʢʩʪʦʤ. 

ʐʝʩʪʦʡ ʢʣʘʩʩ ï ʚʨʝʤʷ, ʢʦʛʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ʜʦʣʞʥʦ ʩʦʚʝʨʰʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʢʘ-
ʯʦʢ. ʀʤʝʥʥʦ ʟʜʝʩʴ ʚʚʦʜʷʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʤʦʜʫʣʴ, ʧʨʦʧʦʨʮʠʠ, ʘ ʛʣʘʚʥʦʝ ï ʥʘʯʠʥʘʝʪʩʷ ʩʠʩʪʝ-
ʤʘʪʠʯʝʩʢʘʷ ʨʘʙʦʪʘ ʩ ʙʫʢʚʝʥʥʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʢʘʢ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʋʯʝʥʠʢ ʜʦʣʞʝʥ 
ʥʘʫʯʠʪʴʩʷ ʚʠʜʝʪʴ ʚ ʟʘʧʠʩʠ (2a+3a) ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʟʘʢʦʥʘ ʢ ʯʠʩʣʘʤ 2 ʠ 3, 
ʫʤʥʦʞʝʥʥʳʤ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʙʫʢʚʫ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɸ.ɺ. ʐʝʚʢʠʥ, çʛʣʘʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʵʪʦʛʦ ʵʪʘʧʘ ï ʬʦʨ-
ʤʘʣʠʟʤ: ʫʯʝʥʠʢ ʤʦʞʝʪ ʤʝʭʘʥʠʯʝʩʢʠ ʩʢʣʘʜʳʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʥʝ ʧʦʥʠʤʘʷ, ʯʪʦ ʙʫʢʚʘ ʦʟʥʘʯʘʝʪ ʯʠʩʣʦ, 
ʧʨʦʩʪʦ ʥʝʢʦʝ, ʥʦ ʥʝ ʣʶʙʦʝè [5, ʩ. 78]. 

ʂʣʶʯʝʚʘʷ ʤʝʪʦʜʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ï ʨʘʟʨʳʚ ʤʝʞʜʫ ʯʠʩʣʦʚʳʤʠ ʧʦʜʩʪʘʥʦʚʢʘʤʠ ʠ 
ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʄʥʦʛʠʝ ʫʯʠʪʝʣʷ, ʩʪʨʝʤʷʩʴ çʫʧʨʦʩʪʠʪʴè ʤʘʪʝʨʠʘʣ, ʧʨʝʜʣʘʛʘʶʪ 
ʧʦʜʩʪʘʚʣʷʪʴ ʯʠʩʣʘ ʚ ʙʫʢʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʥʘ ʢʘʞʜʦʤ ʰʘʛʫ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʫʧʨʦʱʝʥʠʷ 5x+3xī2x ʦʥʠ 
ʛʦʚʦʨʷʪ: çʇʨʝʜʩʪʘʚʴʪʝ, ʯʪʦ x ï ʵʪʦ ʷʙʣʦʢʠè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʣʝʟʝʥ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʟʥʘʢʦʤʩʪʚʘ, ʥʦ ʦʥ 
ʩʦʟʜʘʸʪ ʠʣʣʶʟʠʶ, ʯʪʦ ʙʫʢʚʘ ï ʵʪʦ ʧʨʦʩʪʦ ʟʘʤʝʥʘ ʧʨʝʜʤʝʪʘ. ɸʣʛʝʙʨʘ ʞʝ ʪʨʝʙʫʝʪ ʧʦʥʠʤʘʥʠʷ ʙʫʢʚʳ ʢʘʢ 
ʯʠʩʣʘ, ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʚʩʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʜʝʡʩʪʚʠʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʠʭ ʟʘʢʦʥʘʤʠ. ɹʦʣʝʝ 
ʧʨʦʜʫʢʪʠʚʥʘ ʩʪʨʘʪʝʛʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʘ ʯʠʩʣʘʭ ʠ ʙʫʢʚʘʭ: ʧʝʨʝʜ ʫʧʨʦʱʝ-
ʥʠʝʤ 7a+4a ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʚʳʯʠʩʣʠʪʴ7Ĭ5+4Ĭ5=(7+4)Ĭ5, ʟʘʪʝʤ 7Ĭ2+4Ĭ2=(7+4)Ĭ2, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ 
ʧʝʨʝʡʪʠ ʢ 7a+4a=11a. ɹʫʢʚʘ a ʧʨʝʜʩʪʘʸʪ ʢʘʢ ʦʙʦʙʱʝʥʠʝ ʚʩʝʭ ʪʝʭ ʢʦʥʢʨʝʪʥʳʭ ʯʠʩʝʣ, ʢʦʪʦʨʳʝ ʧʦʜʩʪʘʚ-
ʣʷʣʠʩʴ ʨʘʥʝʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʜʘ-
ʥʠʷ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʧʫʱʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. ʅʘʧʨʠʤʝʨ, ʜʘʥʦ ʨʘʚʝʥʩʪʚʦ: (x+2)(x+3)=x2+_x+6. ɿʜʝʩʴ 
ʥʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʤʳʩʣʝʥʥʦʝ ʫʤʥʦʞʝʥʠʝ ʜʚʫʯʣʝʥʦʚ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʡ ʟʘʢʦʥ. ʊʘʢʠʝ ʟʘ-
ʜʘʥʠʷ ʧʨʝʚʨʘʱʘʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ʚ ʠʥʩʪʨʫʤʝʥʪ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʧʦʠʩʢʘ. 

ɺʘʞʥʝʡʰʠʤ ʨʘʟʜʝʣʦʤ 6 ʢʣʘʩʩʘ, ʛʜʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʷʨʢʦ, 
ʷʚʣʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʯʝʨʝʟ ʧʝʨʝʥʦʩ ʩʣʘʛʘʝʤʳʭ ʠʟ ʦʜʥʦʡ 
ʯʘʩʪʠ ʚ ʜʨʫʛʫʶ ʩ ʧʝʨʝʤʝʥʦʡ ʟʥʘʢʘ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʘʣʴʥʦʤʫ ʟʘʫʯʠʚʘʥʠʶ. ɻʦʨʘʟʜʦ ʛʣʫʙʞʝ ʬʦʨʤʠ-
ʨʫʝʪ ʤʳʰʣʝʥʠʝ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʦʙʝʠʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ ʢʘʢ ʯʠʩʣʦʚʳʭ ʨʘ-
ʚʝʥʩʪʚ. ʅʘʧʨʠʤʝʨ, ʨʝʰʘʷ 5x+12=32, ʫʯʝʥʠʢ ʜʦʣʞʝʥ ʨʘʩʩʫʞʜʘʪʴ: çɽʩʣʠ ʠʟ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʯʘʩʪʝʡ ʚʳ-
ʯʝʩʪʴ 12, ʨʘʚʝʥʩʪʚʦ ʥʝ ʥʘʨʫʰʠʪʩʷ, ʧʦʣʫʯʠʤ 5x=20. ɿʘʪʝʤ ʨʘʟʜʝʣʠʤ ʦʙʝ ʯʘʩʪʠ ʥʘ 5, ʧʦʣʫʯʠʤ x=4è. ʊʘ-
ʢʘʷ ʣʦʛʠʢʘ ʧʦʣʥʦʩʪʴʶ ʘʥʘʣʦʛʠʯʥʘ ʜʝʡʩʪʚʠʷʤ ʩ ʯʠʩʣʦʚʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʢʦʛʜʘ ʥʝʠʟʚʝʩʪʥʦʝ ʟʘʤʝʥʝʥʦ 
çʦʢʦʰʢʦʤè. ʇʝʨʝʭʦʜ ʦʪ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ (ʧʦʜʙʦʨʘ) ʢ ʘʣʛʝʙʨʘʠʯʝʩʢʦʤʫ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʨʘ-
ʚʝʥʩʪʚʘ) ï ɻ ʪʦ ʠ ʝʩʪʴ ʤʦʤʝʥʪ ʨʦʞʜʝʥʠʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʋʩʪʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʚʘʞʥʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ ʫʩʪ-
ʥʦʛʦ ʩʯʸʪʘ ʫʩʪʘʨʝʣ. ʅʝʦʙʭʦʜʠʤʳ ʫʧʨʘʞʥʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʥʝ ʨʝʰʘʝʤʳʝ ʤʝʭʘ-
ʥʠʯʝʩʢʠ. ʋʩʪʥʳʡ ʩʯʸʪ ʜʦʣʞʝʥ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʦʚʳʝ ʩʪʨʘʪʝʛʠʠ ʠ ʦʙʩʫʞ-
ʜʝʥʠʝ ʦʰʠʙʦʢ. 

ʉʠʩʪʝʤʘ çʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʘʟʤʠʥʦʢè ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʩʪʨʦʝʥʘ ʧʦ ʧʨʠʥʮʠʧʫ ʩʧʠʨʘʣʠ: ʢʘʞʜʳʡ 
ʜʝʥʴ ʥʦʚʦʝ ʟʘʜʘʥʠʝ, ʥʦ ʦʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʪʨʘʛʠʚʘʝʪ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʧʨʠʸʤʳ. ʊʘʢʘʷ ʩʠ-
ʩʪʝʤʘ ʥʝ ʜʘʸʪ ʘʪʨʦʬʠʨʦʚʘʪʴʩʷ ʥʠ ʦʜʥʦʤʫ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʚʳʩʦʢʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʪʦʥʫʩ ʢʣʘʩʩʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʢʦʥʪʨʦʣʴʥʳʝ ʨʘʙʦʪʳ, ʪʨʝʙʫʶʱʠʝ ʧʨʦʩʪʦ ʚʳʯʠʩʣʠʪʴ ʧʨʠʤʝʨ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʜʠʘ-
ʛʥʦʩʪʠʨʫʶʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ. ʆʥʠ ʧʨʦʚʝʨʷʶʪ ʣʠʰʴ ʠʩʧʦʣʥʠʪʝʣʴʩʢʫʶ ʘʢʢʫʨʘʪʥʦʩʪʴ, ʥʦ ʥʝ 
ʛʠʙʢʦʩʪʴ, ʥʝ ʧʦʥʠʤʘʥʠʝ ʩʪʨʫʢʪʫʨʳ, ʥʝ ʩʪʨʘʪʝʛʠʯʝʩʢʫʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ. ɼʣʷ ʘʜʝʢʚʘʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 
ʥʫʞʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʟʘʜʘʥʠʷ. ʂʘʢ ʦʪʤʝʯʘʝʪ ɻ.ʉ. ʂʦʚʘʣʝʚʘ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
TIMSS ʠ PISA, çʨʦʩʩʠʡʩʢʠʝ ʰʢʦʣʴʥʠʢʠ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʨʫʪʠʥʥʳʤʠ ʚʳʯʠʩʣʝʥʠʷʤʠ, ʥʦ ʪʝʨʷʶʪʩʷ 
ʪʘʤ, ʛʜʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʩʪʨʘʪʝʛʠʶ ʠʣʠ ʦʙʦʩʥʦʚʘʪʴ ʩʚʦʡ ʚʳʙʦʨè [6, ʩ. 67]. 
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ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʟʘʜʘʥʠʝ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʚʳʙʦʨ ʩʪʨʘʪʝʛʠʠ. 
ʋʯʝʥʠʢʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝ (ʥʘʧʨʠʤʝʨ, 47Ĭ99) ʠ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʝʛʦ ʚʳʯʠʩʣʝʥʠʷ, ʩʨʝʜʠ ʢʦ-
ʪʦʨʳʭ ʝʩʪʴ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʥʝʨʘʮʠʦʥʘʣʴʥʳʝ. ɿʘʜʘʥʠʝ: ʚʳʙʨʘʪʴ ʩʘʤʳʡ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ ʠ ʦʙʲʷʩʥʠʪʴ 
ʧʦʯʝʤʫ. ʊʘʢʦʝ ʟʘʜʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʚʠʜʠʪ ʣʠ ʫʯʝʥʠʢ ʩʪʨʫʢʪʫʨʫ ʯʠʩʣʘ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʠʪʴ ʩʚʦʡ-
ʩʪʚʘ. 

ɺʪʦʨʦʡ ʪʠʧ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ï çʥʘʡʜʠ ʦʰʠʙʢʫ ʚ ʨʘʩʩʫʞʜʝʥʠʠè. ɼʘʸʪʩʷ ʟʘʧʠʩʴ ʨʝʰʝʥʠʷ 
ʫʨʘʚʥʝʥʠʷ ʩ ʢʦʤʤʝʥʪʘʨʠʷʤʠ, ʥʦ ʦʜʥʘ ʠʟ ʦʧʝʨʘʮʠʡ ʚʳʧʦʣʥʝʥʘ ʥʝʚʝʨʥʦ. ʋʯʝʥʠʢ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʫʢʘ-
ʟʘʪʴ ʥʘ ʦʰʠʙʢʫ, ʥʦ ʠ ʦʙʲʷʩʥʠʪʴ, ʢʘʢʦʝ ʧʨʘʚʠʣʦ ʥʘʨʫʰʝʥʦ, ʠ ʧʨʝʜʣʦʞʠʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ. ʕʪʦ 
ʟʘʜʘʥʠʝ ʜʠʘʛʥʦʩʪʠʨʫʝʪ ʫʨʦʚʝʥʴ ʦʧʝʨʘʮʠʦʥʥʦʡ ʨʝʬʣʝʢʩʠʠ ï ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 
ʤʳʩʣʝʥʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʊʨʝʪʠʡ, ʥʘʠʙʦʣʝʝ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʝ ʟʘʜʘʯʠ, ʛʜʝ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ ʥʝ ʟʘʜʘʥ ʷʚʥʦ. ʅʘʧʨʠʤʝʨ: çʉʫʤʤʘ ʪʨʸʭ ʯʠʩʝʣ ʨʘʚʥʘ 30. ʇʝʨʚʦʝ 
ʯʠʩʣʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ ʚʪʦʨʦʛʦ, ʘ ʪʨʝʪʴʝ ʥʘ 5 ʤʝʥʴʰʝ ʧʝʨʚʦʛʦ. ʅʘʡʜʠʪʝ ʯʠʩʣʘè. ɿʜʝʩʴ ʥʝʪ ʧʨʷʤʦʛʦ ʫʢʘ-
ʟʘʥʠʷ çʩʦʩʪʘʚʴʪʝ ʫʨʘʚʥʝʥʠʝè, ʥʦ ʫʯʝʥʠʢ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʤʳʰʣʝʥʠʝʤ ʧʝʨʝʚʝʜʸʪ 
ʫʩʣʦʚʠʝ ʥʘ ʷʟʳʢ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʠʣʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʤʳʰʣʝʥʠʷ ʚ 5ï6 ʢʣʘʩ-
ʩʘʭ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʨʠʸʤ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʚʩʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ɹʝʟ ʵʪʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠʟʫʯʝʥʠʝ ʘʣʛʝʙʨʳ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʤʫʯʠʪʝʣʴʥʦʝ ʟʘʫʯʠʚʘʥʠʝ ʧʨʘʚʠʣ, ʥʝ ʧʦʜʢʨʝʧ-
ʣʸʥʥʳʭ ʧʦʥʠʤʘʥʠʝʤ.  

ɺʳʯʠʩʣʠʪʝʣʴʥʦʝ ʤʳʰʣʝʥʠʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʥʘ ʯʠʩʣʦʚʦʤ ʤʘʪʝʨʠʘʣʝ ʠ ʧʝʨʝʥʝʩʸʥʥʦʝ ʟʘʪʝʤ ʥʘ 
ʙʫʢʚʝʥʥʳʝ ʚʳʨʘʞʝʥʠʷ, ʜʘʸʪ ʫʯʝʥʠʢʫ ʯʫʚʩʪʚʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʴʶ. ʆʥ ʚʠʜʠʪ, ʯʪʦ 
ʪʦʞʜʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʥʘʨʫʰʘʶʪ ʨʘʚʝʥʩʪʚʘ, ʘ ʣʠʰʴ ʤʝʥʷʶʪ ʬʦʨʤʫ ʟʘʧʠʩʠ, ʜʝʣʘʷ ʝʸ 
ʫʜʦʙʥʝʝ. ʀ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʦʥ ʧʨʠʦʙʨʝʪʘʝʪ ʢʦʛʥʠʪʠʚʥʫʶ ʛʠʙʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʝʤʫ ʥʝ ʪʦʣʴʢʦ 
ʫʩʧʝʰʥʦ ʩʜʘʪʴ ʵʢʟʘʤʝʥʳ, ʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʚ ʨʘʟʥʳʭ ʞʠʟʥʝʥʥʳʭ ʠ ʧʨʦ-
ʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʥʪʝʢʩʪʘʭ. ɺʨʝʤʷ, ʧʦʪʨʘʯʝʥʥʦʝ ʥʘ ʨʘʟʚʠʪʠʝ ʛʠʙʢʦʩʪʠ, ʨʝʬʣʝʢʩʠʠ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 
ʚʳʙʦʨʘ ʚ ʚʳʯʠʩʣʝʥʠʷʭ, ʦʢʫʧʘʝʪʩʷ ʩʪʦʨʠʮʝʡ, ʢʦʛʜʘ ʫʯʝʥʠʢʠ ʚ 7 ʢʣʘʩʩʝ ʩ ʣʸʛʢʦʩʪʴʶ ʚʳʧʦʣʥʷʶʪ ʪʦʞʜʝ-
ʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʝʰʘʶʪ ʫʨʘʚʥʝʥʠʷ. ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʦʜʣʠʥʥʘʷ ʧʨʝʝʤʩʪʚʝʥ-
ʥʦʩʪʴ ʤʝʞʜʫ ʘʨʠʬʤʝʪʠʢʦʡ ʠ ʘʣʛʝʙʨʦʡ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʦʡʯʠʚʦʝ 
ʚʥʠʤʘʥʠʝ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʣʣʝʢʪʠʚʥʦ-ʪʚʦʨʯʝʩʢʠʭ 
ʜʝʣ ʚ ʜʝʪʩʢʦʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʤ ʣʘʛʝʨʝ. ɺʳʷʚʣʝʥʳ ʵʬʬʝʢʪʠʚʥʳʝ ʧʨʠʸʤʳ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʦʚ, ʟʚʫ-
ʢʦʚʦʛʦ ʬʦʥʘ ʠ ʘʢʪʫʘʣʴʥʳʭ ʪʨʝʥʜʦʚ. ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʢʦʥʢʨʝʪʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ 
ʧʝʜʘʛʦʛʦʚ.  
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ʜʝʣʦ, ʜʝʪʩʢʠʡ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʣʘʛʝʨʴ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 
 

PEDAGOGICAL CONDITIONS FOR MAINTAINING ATTENTION AND SUPPORTING THE COGNITIVE 
INTEREST OF YOUNGER SCHOOLCHILDREN IN THE PROCESS OF COLLECTIVE CREATIVE 

ACTIVITIES IN A CHILD HEALTH CAMP 
 

Molotovnikova Polina Andreevna 
 

Abstract: the article substantiates a set of pedagogical conditions that ensure stable attention and cognitive 
interest of younger students when organizing collective creative activities in a children's health camp. Effective 
techniques have been identified, such as the use of images, sound backgrounds, and current trends. The arti-
cle also provides specific practical recommendations for educators. 
Key words: attention, cognitive interest, junior schoolchildren, collective creative work, children's health camp, 
and pedagogical conditions. 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʜʝʪʩʢʦʛʦ ʦʪʜʳʭʘ ʚʩʸ ʙʦʣʝʝ ʦʨʠʝʥʪʠʨʦʚʘ-

ʥʘ ʥʘ ʨʘʟʚʠʪʠʝ ʪʚʦʨʯʝʩʢʦʡ, ʠʥʠʮʠʘʪʠʚʥʦʡ ʣʠʯʥʦʩʪʠ ʩ ʥʝʩʪʘʥʜʘʨʪʥʳʤ ʤʳʰʣʝʥʠʝʤ. ɼʝʪʩʢʠʡ ʦʟʜʦʨʦʚʠ-
ʪʝʣʴʥʳʡ ʣʘʛʝʨʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʯʝʨʝʜʫʝʪ ʚ 
ʩʝʙʝ ʚʩʝ ʢʦʤʧʦʥʝʥʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦʩʧʠʪʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ʀʤʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ 
ʣʘʛʝʨʷ ʨʝʙʸʥʦʢ ʨʘʩʢʨʳʚʘʝʪ ʩʚʦʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʣʶʙʦʡ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʣʘʛʝʨʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 
ʥʘʩʢʦʣʴʢʦ ʫʜʘʸʪʩʷ ʫʜʝʨʞʘʪʴ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʠ ʧʦʜʜʝʨʞʘʪʴ ʠʭ ʠʥʪʝʨʝʩ ʢ ʧʨʝʜʣʘʛʘʝʤʳʤ ʬʦʨʤʘʤ ʨʘʙʦ-
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ʪʳ. ʆʩʦʙʫʶ ʦʩʪʨʦʪʫ ʵʪʘ ʧʨʦʙʣʝʤʘ ʧʨʠʦʙʨʝʪʘʝʪ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʣʘʜʰʠʤʠ ʰʢʦʣʴʥʠʢʘʤʠ, ʚʦʟʨʘʩʪʥʳʝ ʧʩʠ-
ʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʙʳʩʪʨʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ, ʥʠʟʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 
ʚʥʠʤʘʥʠʷ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥʝʧʨʦʠʟʚʦʣʴʥʳʭ ʬʦʨʤ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʦʝ 
ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʚʦʧʨʦʩ ʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʣʣʝʢʪʠʚʥʦʝ 
ʪʚʦʨʯʝʩʢʦʝ ʜʝʣʦ (ʂʊɼ) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʥʦ ʩʪʘʣʦ ʜʣʷ ʨʝʙʸʥʢʘ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʳʤ, ʵʤʦʮʠʦ-
ʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʳʤ ʩʦʙʳʪʠʝʤ, ʫʜʝʨʞʠʚʘʶʱʠʤ ʝʛʦ ʚʥʠʤʘʥʠʝ ʠ ʧʨʦʙʫʞʜʘʶʱʠʤ ʠʥʪʝʨʝʩ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ï ʚʳʷʚʠʪʴ ʠ ʦʙʦʩʥʦʚʘʪʴ ʢʦʤʧʣʝʢʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʫʜʝʨʞʘʥʠʷ 
ʚʥʠʤʘʥʠʷ ʠ ʠʥʪʝʨʝʩʘ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʦʨʛʘʥʠʟʘʮʠʠ ʂʊɼ ʚ ʜʝʪʩʢʦʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʤ 
ʣʘʛʝʨʝ. 

ɺʥʠʤʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʦʚʣʘ-
ʜʝʥʠʷ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ [4, ʩ. 1]. ɺ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ (7ï10 ʣʝʪ) ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʦʪʣʠ-
ʯʘʝʪʩʷ ʨʷʜʦʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʦʩʧʠʪʘ-
ʪʝʣʴʥʦʡ ʨʘʙʦʪʳ [5, ʩ. 461]. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʚʥʠʤʘʥʠʝ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʠʤ ʦʙʲʸʤʦʤ ʠ ʤʘʣʦʡ 
ʫʩʪʦʡʯʠʚʦʩʪʴʶ ï ʦʥʠ ʤʦʛʫʪ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦ ʟʘʥʠʤʘʪʴʩʷ ʦʜʥʠʤ ʜʝʣʦʤ ʚ ʪʝʯʝʥʠʝ 10ï20 ʤʠʥʫʪ. ʇʝʨʚʦ-
ʢʣʘʩʩʥʠʢʠ ʠ ʚʪʦʨʦʢʣʘʩʩʥʠʢʠ ʝʱʸ ʥʝ ʫʤʝʶʪ ʜʣʠʪʝʣʴʥʦ ʩʦʩʨʝʜʦʪʦʯʠʚʘʪʴʩʷ ʥʘ ʨʘʙʦʪʝ, ʠʭ ʚʥʠʤʘʥʠʝ ʣʝʛʢʦ 
ʦʪʚʣʝʢʘʝʪʩʷ [5, ʩ. 461]. 

ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʝ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʦ ʥʝʧʨʦʠʟʚʦʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ï ʦʥʦ ʧʨʠʚʣʝʢʘʝʪʩʷ ʷʨʢʠʤʠ, ʥʝ-
ʦʙʳʯʥʳʤʠ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʳʤʠ ʩʪʠʤʫʣʘʤʠ. ʇʨʦʠʟʚʦʣʴʥʦʝ ʞʝ ʚʥʠʤʘʥʠʝ, ʪʨʝʙʫʶʱʝʝ ʚʦʣʝʚʳʭ 
ʫʩʠʣʠʡ, ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʥʫʞʜʘʝʪʩʷ ʚ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ ʨʘʟʚʠʪʠʠ. ɼʣʷ 
ʚʦʩʧʠʪʘʥʠʷ ʥʝʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʰʢʦʣʴʥʠʢʘ, 
ʨʘʩʰʠʨʷʪʴ ʢʨʫʛ ʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ [5, ʩ. 462]. 

ʂ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʚʥʠʤʘʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʦʪʥʦʩʷʪ: ʩʦ-
ʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʙʝʟ ʣʠʰʥʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ; ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ; 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʦʜʭʦʜ; ʧʦʵʪʘʧʥʦʝ ʫʩʣʦʞʥʝʥʠʝ ʟʘʜʘʥʠʡ; ʨʘʟʚʠʪʠʝ ʩʘʤʦʨʝʛʫ-
ʣʷʮʠʠ ʠ ʩʘʤʦʢʦʥʪʨʦʣʷ [5, ʩ. 462]. 

ʂʦʣʣʝʢʪʠʚʥʦʝ ʪʚʦʨʯʝʩʢʦʝ ʜʝʣʦ (ʂʊɼ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʙʳʪʠʝ ʣʠʙʦ ʥʘʙʦʨ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʦ-
ʣʘʛʘʶʱʠʡ ʥʝʧʨʝʨʳʚʥʳʡ ʧʦʠʩʢ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʡ ʟʘʜʫʤʳʚʘʝʪʩʷ, ʧʣʘ-
ʥʠʨʫʝʪʩʷ, ʨʝʘʣʠʟʫʝʪʩʷ ʠ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʦʙʱʘ [2, ʩ. 4]. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʀ. ʇ. ʀʚʘʥʦʚʘ, ʘʚʪʦʨʘ ʜʘʥʥʦʡ 
ʪʝʭʥʦʣʦʛʠʠ, ʢʦʣʣʝʢʪʠʚʥʘʷ ʪʚʦʨʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʵʪʦ çʪʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʩʝ ʯʣʝʥʳ ʢʦʣʣʝʢʪʠʚʘ ʫʯʘʩʪʚʫʶʪ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ; ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ ʥʦʩʠʪ ʭʘʨʘʢʪʝʨ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʪʚʘ ʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʣʴʟʫ ʠ ʨʘʜʦʩʪʴ ʜʘʣʝʢʠʤ ʠ ʙʣʠʟʢʠʤ 
ʣʶʜʷʤè. 

ʂʊɼ ʚ ʣʘʛʝʨʥʦʡ ʩʤʝʥʝ ʧʨʦʚʦʜʷʪʩʷ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʜʝʪʝʡ. ɺ 
ʦʩʥʦʚʝ ʢʦʣʣʝʢʪʠʚʥʦʡ ʪʚʦʨʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʞʘʪ ʪʨʠ ʢʣʶʯʝʚʳʝ ʠʜʝʠ: ʜʝʣʦ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚ-
ʣʝʥʦ ʥʘ ʨʝʰʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʚʦʩʧʠʪʘʪʝʣʴʥʳʭ ʠ ʨʘʟʚʠʚʘʶʱʠʭ ʟʘʜʘʯ [2, ʩ. 7]. ɺ ʤʝʪʦʜʠʢʝ ʀ. ʇ. 
ʀʚʘʥʦʚʘ ʚʳʜʝʣʷʶʪ ʰʝʩʪʴ ʩʪʘʜʠʡ ʦʨʛʘʥʠʟʘʮʠʠ ʂʊɼ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʙʦʪʘ (ʩʦʟʜʘʥʠʝ ʥʘʩʪʨʦʷ ʠ ʤʦ-
ʪʠʚʘʮʠʠ), ʢʦʣʣʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʣʣʝʢʪʠʚʥʘʷ ʧʦʜʛʦʪʦʚʢʘ, ʧʨʦʚʝʜʝʥʠʝ ʜʝʣʘ, ʢʦʣʣʝʢʪʠʚʥʦʝ ʧʦʜ-
ʚʝʜʝʥʠʝ ʠʪʦʛʦʚ, ʧʦʩʣʝʜʝʡʩʪʚʠʝ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʘʢʪʠʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʂʊɼ ʚ ʜʝʪʩʢʠʭ 
ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʣʘʛʝʨʷʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 
ʫʩʪʦʡʯʠʚʦʝ ʚʥʠʤʘʥʠʝ ʠ ʠʥʪʝʨʝʩ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 

1. ʋʯʸʪ ʚʦʟʨʘʩʪʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʪʝʡ. ʆʨʛʘʥʠʟʘʮʠʷ ʂʊɼ ʜʦʣʞʥʘ ʩʪʨʦʠʪʴʩʷ ʩ 
ʫʯʸʪʦʤ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʦʙʲʸʤʘ ʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʚʥʠʤʘʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʳʭ ʵʪʘʧʦʚ ʜʝʣʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 15-20 ʤʠʥʫʪ, ʧʦʩʣʝ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʘ 
ʩʤʝʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʣʠ ʚʢʣʶʯʝʥʠʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠ-
ʜʫʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʚʠʪʠʠ ʚʥʠʤʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʧʦʤʦʱʴ ʪʝʤ ʜʝʪʷʤ, ʫ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ 
ʪʨʫʜʥʦʩʪʠ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ [1, ʩ. 2]. 

2. ʏʸʪʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʜʠʥʘʤʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ. ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 
ʚʥʠʤʘʥʠʷ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʣʘʛʝʨʥʦʡ ʩʤʝʥʳ ʂʊɼ ʧʨʦʚʦʜʷʪʩʷ ʩ 
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ʯʝʨʝʜʦʚʘʥʠʝʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ 
ʤʝʪʦʜ ʠʛʨʳ, ʤʝʪʦʜ ʪʝʘʪʨʘʣʠʟʘʮʠʠ, ʤʝʪʦʜ ʩʦʩʪʷʟʘʪʝʣʴʥʦʩʪʠ ʠ ʤʝʪʦʜ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ [3, ʩ. 95]. 

3. ʆʙʝʩʧʝʯʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʠ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʂʊɼ. ɺʥʠʤʘʥʠʝ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠ-
ʢʦʚ ʫʜʝʨʞʠʚʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʝʙʸʥʦʢ ʷʚʣʷʝʪʩʷ ʥʝ ʧʘʩʩʠʚʥʳʤ ʟʨʠʪʝʣʝʤ, ʘ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʧʨʦ-
ʠʩʭʦʜʷʱʝʛʦ. ʋʯʘʩʪʠʝ ʚ ʂʊɼ ʪʨʝʙʫʝʪ ʦʪ ʨʝʙʸʥʢʘ ʘʢʪʠʚʥʦʛʦ ʧʦʠʩʢʘ ʨʝʰʝʥʠʡ, ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʷ ʠ 
ʧʨʠʣʦʞʝʥʠʷ ʫʩʠʣʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʠʜʠʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ [1, ʩ. 2.]. 

4. ʄʦʪʠʚʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ. ɺʘʞʥʳʤʠ ʤʦʪʠʚʘʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʜʦʙʨʦʚʦʣʴ-
ʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʜʝʪʝʡ ʚ ʨʘʟʨʘʙʦʪʢʫ ʠ ʧʦʜʛʦʪʦʚʢʫ ʦʙʱʠʭ ʜʝʣ; ʩʦʯʝʪʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʢʦʣʣʝʢʪʠʚ-
ʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʚ ʪʚʦʨʯʝʩʢʠʝ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʨʝʟʫʣʴʪʘʪʘʭ 
ʢʦʥʢʫʨʩʦʚ ʠ ʦʙ ʫʩʣʦʚʠʷʭ ʫʯʘʩʪʠʷ. ʇʦʩʪʦʷʥʥʘʷ ʤʦʪʠʚʘʮʠʷ ʩ ʧʦʜʯʸʨʢʠʚʘʥʠʝʤ ʫʩʧʝʭʦʚ ʨʝʙʸʥʢʘ ʷʚʣʷʝʪʩʷ 
ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʜʜʝʨʞʘʥʠʷ ʚʥʠʤʘʥʠʷ [1, ʩ. 2]. 

5. ʆʩʦʙʦʝ ʧʦʟʠʮʠʷ ʧʝʜʘʛʦʛʘ (ʚʦʞʘʪʦʛʦ). ɺ ʪʝʭʥʦʣʦʛʠʠ ʂʊɼ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʩʦʙʘʷ ʧʦʟʠʮʠʷ ʧʝʜʘ-
ʛʦʛʘ ʢʘʢ ʩʪʘʨʰʝʛʦ ʪʦʚʘʨʠʱʘ ï ʠʤʝʥʥʦ ʧʝʜʘʛʦʛ ʩʦʟʜʘʸʪ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʥʘʩʪʨʦʡ, ʟʘʜʘʸʪ ʪʦʥ, ʧʦʜʜʝʨʞʠ-
ʚʘʝʪ ʠʥʠʮʠʘʪʠʚʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʬʦʨʪ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʫʜʝʨʞʘʥʠʝ ʚʥʠʤʘʥʠʷ ʠ ʠʥʪʝ-
ʨʝʩʘ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʇʦʤʠʤʦ ʦʙʱʝʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʧʨʘʢʪʠʢʝ ʦʨʛʘʥʠʟʘʮʠʠ ʂʊɼ ʚ ʣʘʛʝʨʝ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʧʦʢʘʟʳʚʘʶʪ ʧʨʠʸʤʳ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʝ ʥʘ ʩʝʥʩʦʨʥʫʶ ʠ ʩʤʳʩʣʦʚʫʶ ʩʬʝʨʳ ʨʝʙʸʥʢʘ:  

1. ʂʦʩʪʶʤʠʨʦʚʘʥʥʦʩʪʴ ʠ ʥʘʣʠʯʠʝ ʦʙʨʘʟʘ ʫ ʧʨʦʚʦʜʷʱʝʛʦ (ʚʦʞʘʪʦʛʦ, ʧʝʜʘʛʦʛʘ). ʄʣʘʜʰʠʝ ʰʢʦʣʴʥʠ-
ʢʠ ʩʢʣʦʥʥʳ ʢ ʤʠʬʦʣʦʛʠʯʝʩʢʦʤʫ ʠ ʩʢʘʟʦʯʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦʷʚʣʝʥʠʝ ʚʝʜʫʱʝʛʦ ʚ 
ʷʨʢʦʤ, ʫʟʥʘʚʘʝʤʦʤ ʢʦʩʪʶʤʝ ʤʛʥʦʚʝʥʥʦ ʧʝʨʝʢʣʶʯʘʝʪ ʚʥʠʤʘʥʠʝ ʜʝʪʝʡ ʩ ʚʥʝʰʥʠʭ ʦʪʚʣʝʢʘʶʱʠʭ ʬʘʢʪʦ-
ʨʦʚ ʥʘ ʮʝʥʪʨ ʩʦʙʳʪʠʡ. ɺʘʞʝʥ ʮʝʣʦʩʪʥʳʡ ʦʙʨʘʟ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʣʠʨʫʝʪ ʧʝʜʘʛʦʛ: ʤʘʥʝʨʘ ʨʝʯʠ, ʠʥʪʦʥʘʮʠʠ, 
ʧʣʘʩʪʠʢʘ, ʣʝʛʝʥʜʘ ʧʝʨʩʦʥʘʞʘ.  

2. ʅʘʣʠʯʠʝ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. ʉʣʫʭʦʚʦʝ ʚʦʩʧʨʠʷʪʠʝ ʫ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʯʘʩʪʦ ʙʦʣʝʝ 
ʨʘʟʚʠʪʦ, ʯʝʤ ʟʨʠʪʝʣʴʥʦʝ, ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʟʚʫʢ ʩʪʘʥʦʚʠʪʩʷ ʤʦʱʥʳʤ ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʤ ʬʘʢʪʦ-
ʨʦʤ ʂʊɼ. ɿʚʫʢ ʚʳʧʦʣʥʷʝʪ ʪʨʠ ʢʣʶʯʝʚʳʝ ʬʫʥʢʮʠʠ: ʤʘʨʢʠʨʫʝʪ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ ʵʪʘʧʦʚ, ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ 
ʟʘʜʘʥʠʶ, ʪʘʡʤʠʥʛ; ʬʦʥʦʚʘʷ ʤʫʟʳʢʘ ʩʦʟʜʘʸʪ ʥʫʞʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʫʩʠʣʠʚʘʷ ʵʬʬʝʢʪ ʧʦʛʨʫʞʝʥʠʷ ʚ ʪʝʤʫ 
ʜʝʣʘ; ʵʥʝʨʛʠʯʥʳʝ ʨʠʪʤʳ ʧʦʤʦʛʘʶʪ ʫʜʝʨʞʠʚʘʪʴ ʜʠʥʘʤʠʢʫ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧ ʨʘʙʦʪʳ ʚ ʧʦʜʚʠʞʥʳʭ ʠʛ-
ʨʘʭ ʠ ʜʘʞʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʩʫʞʜʝʥʠʡ. 

3. ɿʘʜʘʥʠʷ, ʧʦʜʚʷʟʘʥʥʳʝ ʧʦʜ ʘʢʪʫʘʣʴʥʫʶ ʧʦʚʝʩʪʢʫ ʜʥʷ (ʪʨʝʥʜʳ). ʉʦʚʨʝʤʝʥʥʳʝ ʜʝʪʠ 7ï10 ʣʝʪ 
ʞʠʚʫʪ ʚ ʤʝʜʠʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʛʜʝ ʮʠʨʢʫʣʠʨʫʶʪ ʙʳʩʪʨʦ ʩʤʝʥʷʶʱʠʝʩʷ ʤʝʤʳ, ʧʝʨʩʦʥʘʞʠ ʠʛʨ, ʧʦʧʫ-
ʣʷʨʥʳʝ ʯʝʣʣʝʥʜʞʠ ʠ ʠʥʪʝʨʥʝʪ-ʬʝʥʦʤʝʥʳ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʚʝʩʪʥʳʭ ʧʝʨʩʦʥʘʞʝʡ ʠʣʠ ʩʶʞʝʪʦʚ ʢʘʢ ʦʩ-
ʥʦʚʳ ʜʣʷ ʂʊɼ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʚʚʝʜʝʥʠʝ ʚ ʢʦʥʪʝʢʩʪ, ʪʘʢ ʢʘʢ ʜʝʪʠ ʫʞʝ ʧʦʥʠʤʘʶʪ ʧʨʘʚʠʣʘ çʚʩʝʣʝʥ-
ʥʦʡè, ʠ ʧʝʜʘʛʦʛʫ ʦʩʪʘʸʪʩʷ ʣʠʰʴ ʥʘʧʨʘʚʠʪʴ ʠʭ ʪʚʦʨʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʨʫʩʣʦ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʜʝʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʜʝʨʞʘʥʠʝ ʚʥʠʤʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʠʥʪʝʨʝʩʘ ʤʣʘʜʰʠʭ ʰʢʦʣʴ-
ʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʪʚʦʨʯʝʩʢʦʛʦ ʜʝʣʘ ʚ ʜʝʪʩʢʦʤ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʤ ʣʘʛʝʨʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʫʯʸʪʘ ʚʦʟʨʘʩʪʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦ-
ʙʝʥʥʦʩʪʝʡ ʜʝʪʝʡ ʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʫʩʣʦʚʠʡ ʚ ʠʭ ʢʦʤʧʣʝʢʩʝ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʂʊɼ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ ʤʝʨʦ-
ʧʨʠʷʪʠʷ ʚ ʣʠʯʥʦʩʪʥʦ ʟʥʘʯʠʤʦʝ, ʵʤʦʮʠʦʥʘʣʴʥʦ ʥʘʩʳʱʝʥʥʦʝ ʩʦʙʳʪʠʝ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦ-
ʚʘʥʠʶ ʠ ʩʧʣʦʯʝʥʠʶ ʜʝʪʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ, ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʥʘʚʳʢʦʚ 
ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ. ɺʦʚʣʝʯʸʥʥʦʩʪʴ, ʚʦʟʥʠʢʘʶʱʘʷ ʙʣʘʛʦʜʘʨʷ ʧʨʦʜʫʤʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʪʘʥʦʚʠʪʩʷ ʦʩ-
ʥʦʚʦʡ ʜʣʷ ʛʣʫʙʦʢʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʨʝʙʸʥʦʢ ʧʨʦʞʠʚʘʝʪ ʩʦʙʳʪʠʝ, ʟʘʧʦʤʠ-
ʥʘʝʪ ʝʛʦ ʠ ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʚʪʦʨʝʥʠʶ ʧʦʜʦʙʥʦʛʦ ʦʧʳʪʘ. 
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ǲǣǩ 15 

ǳǭǯǫǧǯǭǡǟǬǧǤ ǢǯǟǫǫǟǱǧǶǤǰǩǧǴ 
ǬǟǡǺǩǭǡ ǟǬǢǪǧǨǰǩǭǢǭ ǾǦǺǩǟ ǡ ǰǯǤǣǬǤǨ 
ǷǩǭǪǤ ǡ ǯǟǫǩǟǴ ǩǭǫǫǲǬǧǩǟǱǧǡǬǭǢǭ 
ǮǭǣǴǭǣǟ 

ǳȇȐȄȌȉȍ ǟȌȑȍȌ ǟȊȄȉȐȄȄȁȇȖ 
ʩʪʫʜʝʥʪ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʦʩʚʝʱʝʥʠʷ 
 

ɹʦʦʧʫʙʯʡʸ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʪʦʛʦ, ʢʘʢ ʬʦʨʤʠʨʫʶʪʩʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ ʘʥ-
ʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ ʫ ʫʯʘʱʠʭʩʷ ʩʨʝʜʥʝʡ ʰʢʦʣʳ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ. ʄʳ ʨʘʩʩʤʦʪʨʠʤ, ʯʪʦ 
ʪʘʢʦʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʥʘʚʳʢ, ʢʘʢ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ, ʠ ʩ ʢʘʢʠʤʠ ʩʣʦʞʥʦʩʪʷʤʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʫʯʠʪʝʣʷ ʧʨʠ 
ʝʛʦ ʧʨʝʧʦʜʘʚʘʥʠʠ. ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʧʨʠʥʮʠʧʳ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʛʨʘʤʤʘʪʠʢʝ ʠ ʧʨʝʜ-
ʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʞʥʝʥʠʡ ʜʣʷ ʝʸ ʦʩʚʦʝʥʠʷ. ɺ ʠʪʦʛʝ ʜʘʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʧʨʝʧʦ-
ʜʘʚʘʪʝʣʝʡ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʨʘʤʤʘʪʠʯʝʩʢʠʡ ʥʘʚʳʢ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʧʦʜʭʦʜ, ʩʨʝʜʥʷʷ ʰʢʦʣʘ, ʫʧʨʘʞʥʝʥʠʷ, 
ʧʨʠʥʮʠʧʳ ʦʙʫʯʝʥʠʷ. 

 
FORMATION OF ENGLISH GRAMMAR SKILLS IN SECONDARY SCHOOL WITHIN THE FRAMEWORK 

OF THE COMMUNICATIVE APPROACH 
 

Fisenko Anton Alekseevich 
 

Abstract. This article is devoted to the study of how English grammar skills are formed in secondary school 
students using a communicative approach. We will look at what a grammar skill is, how it develops, and what 
difficulties teachers face in teaching it. The paper analyzes the principles of a communicative approach to 
grammar and suggests a system of exercises for mastering it. As a result, methodological recommendations 
for English language teachers are given. 
Key words: grammatical skill, communicative approach, secondary school, exercises, teaching principles. 

 
ɺ ʧʨʦʮʝʩʩʝ ʦʚʣʘʜʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʦʤ ʛʨʘʤʤʘʪʠʢʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʫʩʧʝʰʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʚʳʢʦʚ ʫʩʪʥʦʡ ʨʝʯʠ. ʇʦ ʩʫʪʠ, ʛʨʘʤʤʘʪʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʫ-
ʞʠʪ ʦʩʥʦʚʦʡ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ [1, ʩ. 32]. ʎʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ 
ʥʘʚʳʢʘ ï ʥʘʫʯʠʪʴ ʰʢʦʣʴʥʠʢʦʚ ʧʨʘʚʠʣʴʥʦ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʤʳʩʣʠ ʠ ʫʚʝʨʝʥʥʦ ʨʘʩʧʦʟʥʘʚʘʪʴ ʛʨʘʤʤʘʪʠʯʝ-
ʩʢʠʝ ʬʦʨʤʳ ʚ ʣʶʙʦʤ ʚʠʜʝ ʢʦʤʤʫʥʠʢʘʮʠʠ [2, ʩ. 29]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʰʢʦʣʘʭ ʵʪʦʪ ʧʨʦʮʝʩʩ ʯʘʩʪʦ ʩʚʦʜʠʪʩʷ ʢ 
ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʟʘʫʯʠʚʘʥʠʶ ʠ ʚʳʧʦʣʥʝʥʠʶ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʫʧʨʘʞʥʝʥʠʡ, ʯʪʦ ʣʠʰʘʝʪ ʫʯʘʱʠʭʩʷ ʧʦʥʠʤʘʥʠʷ 
ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʛʨʘʤʤʘʪʠʢʠ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʨʤʠʥʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʤʝʪʦ-
ʜʘʭ ʨʘʙʦʪʳ ʥʘ ʫʨʦʢʘʭ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʘʩʩʠʚʥʦʩʪʠ ʠ ʟʘʪʨʫʜʥʷʶʪ ʦʙʫʯʝʥʠʝ [6, ʩ. 22]. 

ɻʨʘʤʤʘʪʠʯʝʩʢʦʝ ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ ʬʦʨʤʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʝ 
ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʥʘʚʳʢʠ. ʆʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʦʩʧʨʠʷʪʠʠ ʠ ʧʦʨʦʞʜʝʥʠʠ ʨʝʯʠ ʚ ʨʘʤʢʘʭ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ 
ʤʠʥʠʤʫʤʘ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʢʫʨʩʘ ʚ ʰʢʦʣʝ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ ʙʳʣ ʜʦ-
ʩʪʫʧʥʳʤ ʠ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ [3, ʩ. 373]. 
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ɻʨʘʤʤʘʪʠʯʝʩʢʠʡ ʥʘʚʳʢ ʛʦʚʦʨʝʥʠʷ ï ʵʪʦ, ʧʦ ʩʫʪʠ, ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦ ʠ ʩ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 
ʮʝʣʴʶ ʧʨʠʤʝʥʷʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʚ ʫʩʪʥʦʡ ʨʝʯʠ [1, ʩ. 31]. ʪʠ ʥʘʚʳʢʠ ʜʝʣʷʪʩʷ ʥʘ ʨʝʮʝʧʪʠʚʥʳʝ 
ʠ ʧʨʦʜʫʢʪʠʚʥʳʝ. ʈʝʮʝʧʪʠʚʥʳʡ ʥʘʚʳʢ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʧʦʥʠʤʘʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ 
ʬʦʨʤʳ, ʩʚʷʟʳʚʘʷ ʠʭ ʩ ʠʭ ʟʥʘʯʝʥʠʝʤ. ʇʨʦʜʫʢʪʠʚʥʳʡ ʥʘʚʳʢ, ʥʘʧʨʦʪʠʚ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʢʪʠʚʥʦ ʚʳʙʠ-
ʨʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʰʠʤ ʨʝʯʝʚʳʤ ʥʘʤʝʨʝʥʠʷʤ, ʠ ʩʪʨʦʠʪʴ 
ʚʳʩʢʘʟʳʚʘʥʠʷ, ʩʦʙʣʶʜʘʷ ʷʟʳʢʦʚʳʝ ʥʦʨʤ [4, ʩ. 388]. ʅʘʚʳʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʚʠʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ 
ʬʦʨʤ ʩʣʦʚ, ʥʘʟʳʚʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʘ ʪʝ, ʯʪʦ ʦʪʚʝʯʘʶʪ ʟʘ ʚʝʨʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʣʦʚ ʚ ʧʨʝʜ-
ʣʦʞʝʥʠʠ, ï ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ [3, ʩ. 373]. 

ʇʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʥʘʚʳʢʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʩʪʘʜʠʡ: 
ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʧʨʠʷʪʠʝ ʠ ʠʤʠʪʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʟʘʪʝʤ ʩʣʝʜʫʝʪ 
ʵʪʘʧ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʛʜʘ ʤʦʜʝʣʴ ʠʟʤʝʥʷʝʪʩʷ, ʜʘʣʝʝ ï ʧʦʜʩʪʘʥʦʚʢʘ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʤʙʠʥʠʨʦʚʘ-
ʥʠʝ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ, ʥʘʢʦʥʝʮ, ʨʝʧʨʦʜʫʢʮʠʷ ï ʩʚʦʙʦʜʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʚʳʢʘ. ʆʙʫʯʝʥʠʝ ʘʢ-
ʪʠʚʥʳʤ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʥʘʚʳʢʘʤ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ 
ʵʪʘʧ ʧʨʠʟʚʘʥ ʧʦʟʥʘʢʦʤʠʪʴ ʫʯʘʱʠʭʩʷ ʩ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ ʷʚʣʝʥʠʝʤ, ʩʦʟʜʘʪʴ ʫ ʥʠʭ ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʛʦ-
ʪʦʚʥʦʩʪʴ ʢ ʝʛʦ ʫʩʚʦʝʥʠʶ, ʘ ʪʘʢʞʝ ʧʨʦʙʫʜʠʪʴ ʠʥʪʝʨʝʩ ʠ ʧʨʠʚʣʝʯʴ ʚʥʠʤʘʥʠʝ. ʅʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʵʪʘʧʝ 
ʫʯʘʱʠʝʩʷ ʦʩʚʘʠʚʘʶʪ ʦʪʜʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʬʦʨʤʳ ʩʣʦʚ ʠʣʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ 
ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʫʧʨʘʞʥʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʘʥʘʣʦʛʠʠ [4, ʩ. 388]. ʦʚʤʝʱʘʶʱʠʡ 
ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʢʨʝʧʣʝʥʠʝʤ ʮʝʣʦʡ ʩʝʨʠʠ ʜʝʡʩʪʚʠʡ, ʛʜʝ ʥʦʚʦʝ ʛʨʘʤʤʘʪʠʯʝʩʢʦʝ ʷʚʣʝʥʠʝ ʩʦʯʝʪʘ-
ʝʪʩʷ ʩ ʜʨʫʛʠʤʠ; ʫʧʨʘʞʥʝʥʠʷ ʦʙʣʘʜʘʶʪ ʵʣʝʤʝʥʪʘʤʠ ʪʚʦʨʯʝʩʪʚʘ [5, ʩ. 164]. ʕʪʘʧ ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʝʛʦ 
ʦʙʦʙʱʝʥʠʷ ʩʣʫʞʠʪ ʫʢʨʝʧʣʝʥʠʶ ʘʢʪʠʚʥʳʭ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʯʝʨʝʟ ʫʧʨʘʞʥʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ, 
ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʘʥʘʣʠʟʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʭʝʤ ʠ ʪʘʙʣʠʮ [4, ʩ. 388]. ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ð ʚʢʣʶʯʝʥʠʝ 
ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʨʝʯʝʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [4, ʩ. 388]. 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʚ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚʦʟʥʠʢʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜ-
ʥʦʩʪʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʦʪʩʫʪʩʪʚʠʝ ʦʯʝʚʠʜʥʳʭ ʧʘʨʘʣʣʝʣʝʡ ʤʝʞʜʫ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʨʫʩ-
ʩʢʦʛʦ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʦʚ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʨʠʝʥʪʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʨʝʘʣʴʥʦʝ ʦʙʱʝʥʠʝ, ʩʣʦʞ-
ʥʦʩʪʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ ʛʨʘʤʤʘʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 
ʧʦʜʙʦʨʦʤ ʘʜʝʢʚʘʪʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ [6, ʩ. 26]. ʕʪʠ ʩʣʦʞʥʦʩʪʠ ʦʙʫʩʣʦʚ-
ʣʝʥʳ ʢʘʢ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʩʭʦʞʜʝʥʠʷʤʠ ʚ ʛʨʘʤʤʘʪʠʯʝʩʢʦʤ ʫʩʪʨʦʡʩʪʚʝ ʜʚʫʭ ʷʟʳʢʦʚ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʦʯ-
ʥʳʤ ʫʨʦʚʥʝʤ ʚʣʘʜʝʥʠʷ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʨʦʜʥʦʛʦ ʷʟʳʢʘ ʫ ʦʙʫʯʘʶʱʠʭʩʷ [5, ʩ. 60]. 

ʏʪʦʙʳ ʨʘʟʚʠʪʴ ʫ ʫʯʘʱʠʭʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦ ʦʙʱʘʪʴʩʷ, ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘʫʯʠʪʴ ʠʭ ʧʨʘ-
ʚʠʣʴʥʦ ʩʪʨʦʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ (ʬʦʨʤʘʣʴʥʘʷ ʩʪʦʨʦʥʘ ʛʨʘʤʤʘʪʠʢʠ), ʥʦ ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʦʥʠ ʫʤʝʶʪ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʟʥʘʥʠʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʮʝʣʝʡ (ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʪʦʨʦʥʘ) [2, ʩ. 
29]. ʌʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ ʷʟʳʢʫ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ, ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʧʨʦʮʝʩʩ ʦʙʫʯʝ-
ʥʠʷ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʨʝʘʣʴʥʦʝ ʦʙʱʝʥʠʝ: ʵʪʦ ʦʙʫʯʝʥʠʝ ʯʝʨʝʟ ʜʠʘʣʦʛ, ʦʩʚʦʝ-
ʥʠʝ ʛʨʘʤʤʘʪʠʢʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʧʦʜʙʦʨ ʤʘʪʝʨʠʘʣʘ, ʠʥʪʝʨʝʩʥʦʛʦ ʫʯʝʥʠʢʘʤ, ʧʦʩʪʦʷʥʥʦʝ 
ʦʙʥʦʚʣʝʥʠʝ ʩʠʪʫʘʮʠʡ ʠ ʬʦʨʤ ʨʘʙʦʪʳ, ʫʯʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠ ʧʦʦʱʨʝʥʠʝ ʛʨʫʧ-
ʧʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ [5, ʩ. 60]. 

ɺ ʤʝʪʦʜʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʷʟʳʢʘ ʚʳʜʝʣʷʶʪ ʷʟʳʢʦʚʳʝ (ʠʤʠʪʘʮʠʦʥʥʳʝ, ʧʦʜʩʪʘʥʦʚʦʯʥʳʝ) ʠ ʨʝʯʝ-
ʚʳʝ ʫʧʨʘʞʥʝʥʠʷ. ʇʝʨʚʳʝ ʬʦʨʤʠʨʫʶʪ ʙʘʟʦʚʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʚʪʦʨʳʝ ʘʢʪʠʚʠʟʠʨʫʶʪ ʫʩʚʦʝʥʥʳʝ ʩʨʝʜʩʪʚʘ 
ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ. ɼʝʣʝʥʠʝ ʫʩʣʦʚʥʦ: ʫʧʨʘʞʥʝʥʠʝ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʦʙʝ ʬʫʥʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʘ-
ʜʠʠ ʦʙʫʯʝʥʠʷ [5, ʩ. 164]. 

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʣʶʯʝʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ 
ʛʨʘʤʤʘʪʠʢʝ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʩʣʝʜʦʚʘʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ (ʥʦʚʠʟʥʘ, ʨʝʯʝʚʘʷ ʥʘʧʨʘʚʣʝʥ-
ʥʦʩʪʴ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ, ʩʠʪʫʘʪʠʚʥʦʩʪʴ, ʣʠʯʥʦʩʪʥʘʷ ʦʨʠʝʥʪʘʮʠʷ, ʢʦʣʣʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ); ʧʨʠ-
ʤʝʥʝʥʠʝ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ; ʫʯʝʪ ʚʦʟʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ; 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʫʪʝʥʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʘʨʠʘʪʠʚʥʳʭ ʬʦʨʤ ʨʘʙʦʪʳ [5, ʩ. 60]. 

ʉʦʛʣʘʩʥʦ ʦʧʨʦʩʫ ʫʯʠʪʝʣʝʡ ɻɹʆʋ çʐʢʦʣʘ ˉ 1352è, ʢʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 
ʩʚʦʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. ʆʥʘ ʥʝ ʪʦʣʴʢʦ ʧʨʦʙʫʞʜʘʝʪ ʫ ʫʯʘʱʠʭʩʷ ʠʥʪʝʨʝʩ ʢ ʦʙʫʯʝʥʠʶ ʠ ʧʨʠʚʥʦʩʠʪ ʚ ʟʘʥʷ-
ʪʠʷ ʪʚʦʨʯʝʩʢʠʡ ʵʣʝʤʝʥʪ, ʥʦ ʠ ʧʦʟʚʦʣʷʝʪ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʜ ʥʫʞʜʳ ʢʘʞʜʦʛʦ. ɹʣʘʛʦʜʘʨʷ ʠʛʨʦʚʳʤ 
ʬʦʨʤʘʤ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʨʝʩʫʨʩʘʤ, ʩʦʟʜʘʝʪʩʷ ʣʝʛʢʘʷ ʠ ʥʝʧʨʠʥʫʞʜʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ 
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ʧʨʝʦʜʦʣʝʥʠʶ ʩʪʨʘʭʘ ʛʦʚʦʨʠʪʴ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ 
ʧʦʧʫʣʷʨʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʰʢʦʣʴʥʠʢʠ ʙʳʩʪʨʦ ʫʩʪʘʶʪ ʦʪ ʤʦʥʦʪʦʥʥʳʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʦʪʨʘʙʦʪʢʫ ʛʨʘʤʤʘʪʠ-
ʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʞʝ ʧʦʜʭʦʜ ʜʝʣʘʝʪ ʠʟʫʯʝʥʠʝ ʛʨʘʤʤʘʪʠʢʠ ʙʦʣʝʝ ʞʠʚʳʤ ʠ ʵʬʬʝʢʪʠʚ-
ʥʳʤ [6, ʩ. 24]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʟʥʘ-
ʢʦʤʩʪʚʘ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʜʦ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʝʥʠʨʦʚʢʠ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʫʩʚʦʝʥʠʷ [3, ʩ. 373]. ʕʪʠ ʥʘʚʳʢʠ, 
ʙʫʜʫʯʠ ʢʣʶʯʝʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠ 
ʢʦʨʨʝʢʪʥʦ ʧʨʠʤʝʥʷʪʴ ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʚ ʨʘʟʛʦʚʦʨʥʦʡ ʨʝʯʠ [3, ʩ. 373]. ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʡ ʤʝʪʦʜ 
ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ, ʧʦʩʢʦʣʴʢʫ ʛʨʘʤʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʳʭ ð ʛʣʘʚʥʘʷ ʮʝʣʴ ʠʟʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ [6, ʩ. 26]. 
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ǯǟǦǡǧǱǧǤ ǩǯǧǱǧǶǤǰǩǭǢǭ ǫǺǷǪǤǬǧǾ ǲ 
ǫǪǟǣǷǧǴ ǷǩǭǪǻǬǧǩǭǡ Ǭǟ ǲǯǭǩǟǴ 
ǪǧǱǤǯǟǱǲǯǬǭǢǭ ǶǱǤǬǧǾ 

ǭȐȇȎȄȌȉȍ ǰȍȓȇȞ ǣȋȇȑȏȇȄȁȌǿ 
ʩʪʫʜʝʥʪ 

ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʬʠʣʠʘʣ) 
ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè ʚ ʛ.ʗʣʪʝ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʫʟʥʠ ɺʠʢʪʦʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ,  
ɻʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷ (ʬʠʣʠʘʣ) 

ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè ʚ ʛ.ʗʣʪʝ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʨʝʟ ʯʪʝʥʠʝ ʠ 
ʧʠʩʴʤʦ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ ʫ 
ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʘʥʠʷ ʠ ʧʨʘʢ-
ʪʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʭʬʘʟʦʚʦʡ ʤʦʜʝʣʠ çɺʳʟʦʚ ï ʆʩʤʳʩʣʝʥʠʝ ï ʈʝʬʣʝʢʩʠʷè ʩ ʫʯʝʪʦʤ ʚʦʟ-
ʨʘʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʝʪʝʡ 7ï10 ʣʝʪ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦ-
ʪʳ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʨʘʟʚʠʪʠʝ ʫ ʫʯʘʱʠʭʩʷ ʥʘʚʳʢʦʚ ʘʥʘʣʠʟʘ, ʘʨʛʫʤʝʥʪʘʮʠʠ ʠ 
ʨʝʬʣʝʢʩʠʚʥʦʡ ʦʮʝʥʢʠ ʧʨʦʯʠʪʘʥʥʦʛʦ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʦʝ ʯʪʝʥʠʝ, ʤʣʘʜʰʠʝ ʰʢʦʣʴʥʠʢʠ, ʪʝʭʥʦʣʦʛʠʷ 
ʈʂʄʏʇ, ʩʤʳʩʣʦʚʦʝ ʯʪʝʥʠʝ. 
 

DEVELOPMENT OF CRITICAL THINKING IN PRIMARY SCHOOL CHILDREN AT LITERARY READING 
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Abstract: The article examines the technology of critical thinking development through reading and writing as an 
effective tool for forming cognitive universal learning actions in primary school children at literary reading lessons. 
The theoretical foundations and practical techniques for implementing the three-phase model "Challenge ï Com-
prehension ï Reflection" are analyzed, taking into account the age characteristics of children aged 7ï10. Meth-
odological recommendations are presented for organizing work with literary texts aimed at developing students' 
skills in analysis, argumentation, and reflective evaluation of what they have read. 
Keywords: critical thinking, literary reading, primary school children, RWCT technology, semantic reading. 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʞʠʚʘʝʪ ʵʪʘʧ ʛʣʫʙʠʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʢʦʪʦ-

ʨʳʡ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʪʦʯʢʝ ʙʠʬʫʨʢʘʮʠʠ. ʂʣʘʩʩʠʯʝʩʢʘʷ çʟʥʘʥʠʝʚʘʷè ʤʦʜʝʣʴ, ʦʨʠʝʥʪʠʨʦʚʘʥ-
ʥʘʷ ʥʘ ʪʨʘʥʩʣʷʮʠʶ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʝ ʛʦʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʝʧʝʥʥʦ ʫʪʨʘʯʠʚʘʝʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ. ʅʘ ʩʤʝʥʫ ʝʡ ʧʨʠʭʦʜʠʪ ʥʦʚʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʧʘʨʘʜʠʛʤʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʦʨʠʪʝʪʦʤ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨ-



258 ǫǭǪǭǣǭǨ ǲǶǝǬǺǨ 

 

XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʤʠʨʦʚʘʥʠʝ ʫ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ ʤʝʪʘʧʨʝʜʤʝʪʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ: ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ 
ʦʩʤʳʩʣʝʥʠʶ ʜʘʥʥʳʭ, ʠʭ ʢʨʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʠ ʚʳʨʘʙʦʪʢʝ ʚʟʚʝʰʝʥʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʫʨʦʢ ʣʠʪʝ-
ʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ, ʧʦ ʩʘʤʦʡ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʚʩʪʨʝʯʫ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ ʠ ʝʛʦ 
ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 
ʆʜʥʘʢʦ, ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʜʦʣʞʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ 
ʨʘʟʚʠʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦ-
ʩʪʠ ʚ ʧʨʘʢʪʠʢʝ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʪʨʘʪʝʛʠʡ 
ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ. 

ɺ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʜʝʬʠʥʠʮʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 
ʯʪʦ ʦʪʨʘʞʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ. ɼ. ʍʘʣʧʝʨʥ ʦʧʨʝʜʝʣʷʝʪ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝ-
ʥʠʝ ʢʘʢ çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʭʥʠʢ ʠ ʩʪʨʘʪʝʛʠʡ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 
ʞʝʣʘʝʤʦʛʦ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘè [6]. ɼ. ʂʣʫʩʪʝʨ, ʯʴʠ ʨʘʙʦʪʳ ʩʪʘʣʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʤʥʦʛʠʭ ʦʪʝ-
ʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʚʳʜʝʣʷʝʪ ʧʷʪʴ ʩʫʱʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ: ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦʩʪʴ, ʦʧʦʨʫ ʥʘ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʘʥʦʚʢʫ ʚʦʧʨʦʩʦʚ ʢʘʢ ʦʪʧʨʘʚʥʫʶ ʪʦʯʢʫ, ʩʪʨʝʤʣʝʥʠʝ ʢ ʫʙʝʜʠʪʝʣʴʥʦʡ 
ʘʨʛʫʤʝʥʪʘʮʠʠ ʠ ʩʦʮʠʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ï çʚʩʷʢʘʷ ʤʳʩʣʴ ʧʨʦʚʝʨʷʝʪʩʷ ʠ ʦʪʪʘʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʝʶ ʜʝʣʷʪʩʷ ʩ 
ʜʨʫʛʠʤʠè [2]. ʉ.ʀ. ɿʘʠʨ-ɹʝʢ ʠ ʀ.ɺ. ʄʫʰʪʘʚʠʥʩʢʘʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʢʘʢ ʧʨʦʮʝʩʩ ʩʦ-
ʦʪʥʝʩʝʥʠʷ ʚʥʝʰʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʟʥʘʥʠʷʤʠ ʠ ʚʳʨʘʙʦʪʢʫ ʨʝʰʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʤʦʞʥʦ ʧʨʠ-
ʥʷʪʴ, ʜʦʧʦʣʥʠʪʴ ʠʣʠ ʦʪʚʝʨʛʥʫʪʴ [1]. 

ʄʣʘʜʰʠʡ ʰʢʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ: ʦʪ 
ʧʨʝʦʙʣʘʜʘʥʠʷ ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ ʩʣʦʚʝʩʥʦ-ʣʦʛʠʯʝʩʢʦʛʦ. ʀʤʝʥʥʦ 
ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʧʦ ʤʥʝʥʠʶ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʫʯʝʥʳʭ (ʃ.ɺ. ɿʘʥʢʦʚ, ɸ.ɺ. ɿʘʧʦʨʦʞʝʮ, ɸ.ʀ. ʃʠʧʢʠʥʘ), ʟʘʢʣʘʜʳ-
ʚʘʶʪʩʷ ʦʩʥʦʚʳ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʆʜʥʘʢʦ ʚʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʥʳʭ ʛʨʘʥʠʮʘʭ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ 
ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ. ɽʩʣʠ ʉ.ʀ. ɿʘʠʨ-ɹʝʢ ʠ ʀ.ɺ. ʄʫʰʪʘʚʠʥʩʢʘʷ ʩʯʠ-
ʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩ ʣʶʙʦʡ ʩʪʫʧʝʥʠ ʦʙʫʯʝʥʠʷ, ʚʢʣʶʯʘʷ ʥʘʯʘʣʴʥʦʝ ʟʚʝʥʦ [1], ʪʦ ʥʝʢʦʪʦ-
ʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘʢʣʘʜʳʚʘʶʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʚʷʟʳʚʘʷ ʦʩʦʟʥʘʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʩ 4-ʤ ʢʣʘʩ-
ʩʦʤ [4]. ʅʘʰ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʚ 
ʙʦʣʝʝ ʨʘʥʥʠʭ ʢʣʘʩʩʘʭ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʧʨʠʝʤʦʚ ʢ ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʜʝʪʝʡ. 

ʅʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʚ ʜʘʥʥʦʡ ʦʙ-
ʣʘʩʪʠ ʷʚʣʷʝʪʩʷ çʈʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʯʝʨʝʟ ʯʪʝʥʠʝ ʠ ʧʠʩʴʤʦè (ʈʂʄʏʇ, ʠʣʠ RWCT ï Reading 
and Writing for Critical Thinking), ʩʦʟʜʘʥʥʘʷ ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ɼʞ. ʉʪʠʣ, ʂ. ʄʝʨʝʜʠʪʦʤ ʠ ʏ. ʊʝʤ-
ʧʣʦʤ ʚ 1980-ʭ ʛʦʜʘʭ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʚ ʈʦʩʩʠʠ. ɺ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ ʣʝʞʠʪ ʙʘʟʦʚʘʷ ʤʦʜʝʣʴ, ʟʘʜʘʶʱʘʷ 
ʣʦʛʠʢʫ ʧʦʩʪʨʦʝʥʠʷ ʣʶʙʦʛʦ ʟʘʥʷʪʠʷ: çɺʳʟʦʚ ï ʆʩʤʳʩʣʝʥʠʝ ï ʈʝʬʣʝʢʩʠʷè [6, 5]. ʕʪʘ ʩʪʨʫʢʪʫʨʘ ʥʝ ʷʚʣʷʝʪʩʷ 
ʬʦʨʤʘʣʴʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ, ʘ ʦʪʨʘʞʘʝʪ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʯʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘ-
ʝʪ ʝʸ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ. 

ɺ ʨʘʤʢʘʭ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠ-
ʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʯʪʝʥʠʶ, ʚʳʜʝʣʠʚ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʩʪʘʜʠʡ. 

ʀʥʠʮʠʠʨʫʶʱʘʷ ʩʪʘʜʠʷ ï ʚʳʟʦʚ ï ʚʳʧʦʣʥʷʝʪ ʚ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʪʨʠʝʜʠʥʫʶ ʬʫʥʢʮʠʶ: ʘʢʪʫʘʣʠʟʘʮʠʶ 
ʥʘʣʠʯʥʦʛʦ ʪʝʟʘʫʨʫʩʘ ʦʙʫʯʘʶʱʠʭʩʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʤʦʪʠʚʘʮʠʠ ʠ ʮʝʣʝʧʦʣʘʛʘʥʠʝ ʚ ʛʨʘʥʠ-
ʮʘʭ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ [4]. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʩʦʩʪʦʠʪ ʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦ-
ʟʠʮʠʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ: ʦʥ ʧʝʨʝʭʦʜʠʪ ʦʪ ʧʘʩʩʠʚʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʢ ʘʢʪʠʚʥʦʤʫ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʶ ʧʦʟʥʘ-
ʚʘʪʝʣʴʥʦʛʦ ʟʘʧʨʦʩʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʠ ʚʦʧʨʦʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʜʘʣʴʥʝʡʰʠʡ 
ʚʝʢʪʦʨ ʨʘʙʦʪʳ. ʄʝʪʦʜʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʨʝʣʝʚʘʥʪʥʳʡ ʜʘʥʥʦʤʫ ʵʪʘʧʫ (ʧʨʠʝʤʳ çʂʦʨʟʠʥʘ ʠʜʝʡè, 
çɺʝʨʥʳʝ/ʥʝʚʝʨʥʳʝ ʫʪʚʝʨʞʜʝʥʠʷè, ʪʘʙʣʠʮʘ çɿïʍïʋè), ʥʘʧʨʘʚʣʝʥ ʢʘʢ ʥʘ ʜʠʘʛʥʦʩʪʠʢʫ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ 
ʟʥʘʥʠʡ, ʪʘʢ ʠ ʥʘ ʩʦʟʜʘʥʠʝ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʠʥʠʮʠʠʨʫʶʱʝʡ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʣʦʛ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʩʪʘʜʠʷ ï ʦʩʤʳʩʣʝʥʠʝ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʛʣʫʙʣʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʭʫʜʦʞʝ-
ʩʪʚʝʥʥʳʤ ʠʣʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʪʝʢʩʪʦʤ. ɿʘʜʘʯʘ, ʨʝʰʘʝʤʘʷ ʥʘ ʩʪʘʜʠʠ ʦʩʤʳʩʣʝʥʠʷ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʚʳʷʚʣʝʥʠʠ ʚʥʫʪʨʠʪʝʢʩʪʦʚʳʭ ʠ ʤʝʞʪʝʢʩʪʦʚʳʭ ʩʚʷʟʝʡ, ʩʨʘʚʥʝʥʠʠ ʠ ʚʳʜʝʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺ 
ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚʳʩʪʫʧʘʶʪ ʩʪʨʘʪʝʛʠʠ ʤʘʨʢʠʨʦʚʘʥʥʦʛʦ ʯʪʝʥʠʷ 
(INSERT), ʚʝʜʝʥʠʝ ʜʚʦʡʥʳʭ ʜʥʝʚʥʠʢʦʚ, ʯʪʝʥʠʝ ʩ ʧʨʝʨʳʚʘʥʠʝʤ ʠ ʩʠʩʪʝʤʘ ʫʨʦʚʥʝʚʳʭ ʚʦʧʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ 
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ʩʘʤ ʧʨʦʮʝʩʩ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʚʦʧʨʦʩʦʚ ʢʚʘʣʠʬʠʮʠʨʫʝʪʩʷ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ 
ʤʝʭʘʥʠʟʤ ʤʳʰʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʛʣʫʙʠʥʫ ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ɿʘʚʝʨʰʘʶʱʘʷ ʩʪʘʜʠʷ ï ʨʝʬʣʝʢʩʠʷ ï ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʚ ʘʩʧʝʢʪʝ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʩʧʦ-
ʩʦʙʥʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʥʘ ʥʝʡ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʛʨʘʮʠʷ ʥʦʚʳʭ ʩʤʳʩʣʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʢʘʨʪʠʥʫ 
ʤʠʨʘ. ʈʝʬʣʝʢʩʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʮʝʥʢʫ ʩʦʙʩʪʚʝʥʥʳʭ ʤʳʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ, ʬʠʢʩʘ-
ʮʠʶ ʜʠʥʘʤʠʢʠ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʨʦʞʜʝʥʠʝ ʥʦʚʳʭ ʢʦʛʥʠʪʠʚʥʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʠ ʘʧʨʦ-
ʙʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʨʝʬʣʝʢʩʠʠ ʚʳʩʪʫʧʘʶʪ ʩʠʥʢʚʝʡʥ, ʢʣʘʩʪʝʨ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥ-
ʥʘʷ ʩʠʩʪʝʤʘ çʪʦʣʩʪʳʭ ʠ ʪʦʥʢʠʭè ʚʦʧʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʢʨʘʪʢʠʝ ʧʠʩʴʤʝʥʥʳʝ ʪʚʦʨʯʝʩʢʠʝ ʨʘʙʦʪʳ. 

ʍʘʨʘʢʪʝʨʥʳʡ ʧʨʠʤʝʨ ʜʝʡʩʪʚʝʥʥʦʩʪʠ ʵʪʦʡ ʣʦʛʠʢʠ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʘʩʩʢʘʟʘʤʠ ʃ. ɸʥʜʨʝ-
ʝʚʘ çʇʝʪʴʢʘ ʥʘ ʜʘʯʝè ʠ ɸ. ʏʝʭʦʚʘ çɺʘʥʴʢʘè ʚ ʯʝʪʚʝʨʪʦʤ ʢʣʘʩʩʝ. ʊʝʢʩʪ ʜʨʦʙʠʪʩʷ ʥʘ ʩʤʳʩʣʦʚʳʝ ʬʨʘʛʤʝʥʪʳ 
ʥʝ ʨʘʜʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʜʦʙʩʪʚʘ, ʘ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʘʷ ʩʤʳʩʣʦʚʘʷ ʦʩʪʘʥʦʚʢʘ ʩʪʘʥʦʚʠʣʘʩʴ ʧʦʚʦʜʦʤ ʜʣʷ 
ʧʨʦʛʥʦʟʘ: ʯʪʦ ʩʣʫʯʠʪʩʷ ʜʘʣʴʰʝ? ʇʦʯʝʤʫ ʛʝʨʦʡ ʧʦʩʪʫʧʘʝʪ ʪʘʢ, ʘ ʥʝ ʠʥʘʯʝ? ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʦʙʝ ʠʩʪʦʨʠʠ ʧʨʦ-
ʞʠʪʳ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ, ʥʘʩʪʫʧʘʝʪ ʯʝʨʝʜ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʡ ʫʞʝ ʥʝ ʟʘʜʘʝʪʩʷ ʫʯʠʪʝʣʝʤ ʤʝ-
ʭʘʥʠʯʝʩʢʠ, ʘ ʚʳʨʘʩʪʘʝʪ ʠʟ ʪʝʭ çʪʦʣʩʪʳʭè ʚʦʧʨʦʩʦʚ, ʢʦʪʦʨʳʝ ʜʝʪʠ ʥʘʢʦʧʠʣʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ. ʉʨʘʚʥʠ-
ʚʘʷ ʩʫʜʴʙʳ ʇʝʪʴʢʠ ʠ ɺʘʥʴʢʠ, ʰʢʦʣʴʥʠʢʠ ʥʝ ʧʨʦʩʪʦ ʢʦʥʩʪʘʪʠʨʫʶʪ ʩʭʦʜʩʪʚʦ, ʘ ʧʳʪʘʶʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʘʚʪʦʨ-
ʩʢʫʶ ʧʦʟʠʮʠʶ, ʘ ʟʥʘʯʠʪ, ʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ, ʩʘʤʳʡ ʚʘʞʥʳʡ ʰʘʛ ï ʦʪ ʵʤʧʘʪʠʠ ʢ ʦʩʤʳʩʣʝʥʥʦʤʫ ʩʫʞʜʝʥʠʶ. 

ʇʨʝʜʤʝʪ çʃʠʪʝʨʘʪʫʨʥʦʝ ʯʪʝʥʠʝè ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʥʘʯʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʆʥ ʥʝ ʪʦʣʴʢʦ ʬʦʨʤʠʨʫʝʪ ʯʠʪʘʪʝʣʴʩʢʫʶ ʢʦʤʧʝʪʝʥʮʠʶ, ʥʦ ʠ ʚʳʩʪʫʧʘʝʪ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʫʥʠʚʝʨ-
ʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ï ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ [5]. ʈʘʙʦʪʘ ʩ ʭʫʜʦ-
ʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ, ʢʘʢ ʦʪʤʝʯʘʝʪ ɽ.ɸ. ʎʳʨʝʥʦʚʘ, ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠ-
ʤʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʘʚʳʢʦʚ ʩʤʳʩʣʦʚʦʛʦ ʯʪʝʥʠʷ, ʯʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ [7]. ʍʫʜʦʞʝʩʪʚʝʥʥʳʡ ʪʝʢʩʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʘʫʯʥʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʥʦ-
ʞʝʩʪʚʝʥʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʘʮʠʡ, ʯʪʦ ʩʦʟʜʘʝʪ ʝʩʪʝʩʪʚʝʥʥʫʶ ʩʨʝʜʫ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ, ʘʨʛʫʤʝʥʪʘʮʠʠ, ʩʦʧʦʩʪʘʚ-
ʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʈʂʄʏʇ ʬʦʨʤʠʨʫʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʋʋɼ: ʮʝʣʝʧʦʣʘʛʘʥʠʝ, ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ 
ʠʥʬʦʨʤʘʮʠʠ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ, ʧʦʩʪʨʦʝʥʠʝ ʫʩʪʥʳʭ ʠ ʧʠʩʴʤʝʥʥʳʭ ʚʳʩʢʘʟʳʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʩ ʭʫ-
ʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʫʤʝʥʠʠ ʚʳʜʝʣʷʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʧʝʨʩʦʥʘʞʝʡ, ʩʨʘʚ-
ʥʠʚʘʪʴ ʠʭ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʩʪʫʧʢʘʤʠ ʠ ʭʘʨʘʢʪʝʨʦʤ ʛʝʨʦʝʚ, ʚʳʜʚʠ-
ʛʘʪʴ ʛʠʧʦʪʝʟʳ ʦ ʨʘʟʚʠʪʠʠ ʩʶʞʝʪʘ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʪʴ ʠʭ.  ʀʤʝʥʥʦ ʵʪʠ ʜʝʡʩʪʚʠʷ ʠ ʩʦʩʪʘʚʣʷʶʪ ʣʦʛʠʯʝʩʢʠʝ ʠ 
ʦʙʱʝʫʯʝʙʥʳʝ ʫʤʝʥʠʷ, ʟʘʣʦʞʝʥʥʳʝ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ [5]. 

ʊʝʭʥʦʣʦʛʠʷ ʈʂʄʏʇ ʥʝ ʜʦʣʞʥʘ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʞʝʩʪʢʠʡ ʘʣʛʦʨʠʪʤ, ʝʸ ʮʝʥʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʩʦʯʝʪʘʥʠʠ ʯʝʪʢʦʡ ʩʪʨʫʢʪʫʨʳ (ʤʦʜʝʣʴ çɺʳʟʦʚ ï ʆʩʤʳʩʣʝʥʠʝ ï ʈʝʬʣʝʢʩʠʷè) ʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʨʠʝʤʦʚ, ʯʪʦ 
ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʶ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʫʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʘʩʩʘ. ʂʨʦʤʝ ʪʦʛʦ, 
ʪʝʭʥʦʣʦʛʠʷ ʩʦʚʤʝʩʪʠʤʘ ʩ ʜʨʫʛʠʤʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʧʦʜʭʦʜʘʤʠ, ʥʘʧʨʠʤʝʨ, ʩ ʵʣʝʤʝʥʪʘʤʠ ʧʨʦʙʣʝʤʥʦʛʦ 
ʦʙʫʯʝʥʠʷ ʠʣʠ ʊʈʀɿ-ʧʝʜʘʛʦʛʠʢʠ, ʯʪʦ ʪʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʝʸ ʚʦʟʤʦʞʥʦʩʪʠ. ʊʘʢ, ɸ.ɸ. ʂʦʞʫʨʦʚʘ ʠ 
ɸ.ʖ. ʇʝʪʫʭʦʚʘ ʚ ʩʚʦʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʢʘʟʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʊʈʀɿ-ʧʝʜʘʛʦʛʠʢʠ 
(ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʦʚ çʩʠʩʪʝʤʥʳʡ ʦʧʝʨʘʪʦʨè, çʜʘ-ʥʝʪ-ʢʘè) ʥʘʨʷʜʫ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʧʨʠʝʤʘʤʠ ʈʂʄʏʇ ʜʣʷ 
ʨʘʟʚʠʪʠʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʤʣʘʜʰʠʭ h ʢʦʣʴʥʠʢʦʚ [3]. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʪʝʭʥʦʣʦʛʠʠ ʦʩʪʘʸʪʩʷ ʜʠʘʛʥʦʩʪʠʢʘ ʨʘʟʚʠʪʠʷ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝ-
ʥʠʷ. ɺ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʠʢʠ çʅʝʣʝʧʠʮʳè ʈ.ʉ. ʅʝʤʦʚʘ, 
çʇʨʦʩʪʳʝ ʘʥʘʣʦʛʠʠè, ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʩʪʨʦʪʳ ʤʳʰʣʝʥʠʷ [3]. ʆʜʥʘʢʦ ʵʪʠ ʤʝʪʦʜʠʢʠ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 
ʣʠʰʴ ʦʙ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʤʳʰʣʝʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʢʘʢ ʠʥʪʝʛʨʘʪʠʚʥʦʝ ʢʘʯʝ-
ʩʪʚʦ ʥʫʞʜʘʝʪʩʷ ʚ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʪʦʨʦʛʦ ʦʩʪʘʝʪʩʷ 
ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ [1]. 

ɸʥʘʣʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦʞʠʪʴ ʧʝʜʘʛʦʛʫ ʨʷʜ ʦʨʠ-
ʝʥʪʠʨʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ. 

ʆʩʚʘʠʚʘʷ ʪʝʭʥʦʣʦʛʠʶ ʈʂʄʏʇ, ʥʝ ʩʪʦʠʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʙʫʢʚʘʣʴʥʦʤʫ ʩʣʝʜʦʚʘʥʠʶ ʧʨʦʪʦʢʦʣʫ. ɺ 1ï2 
ʢʣʘʩʩʘʭ ʠʤʝʝʪ ʩʤʳʩʣ ʟʘʤʝʥʷʪʴ ʩʣʦʞʥʳʝ ʪʘʙʣʠʯʥʳʝ ʬʦʨʤʳ ʨʠʩʫʥʢʘʤʠ, ʩʭʝʤʘʤʠ, ʮʚʝʪʦʚʳʤʠ ʤʘʨʢʝʨʘʤʠ, 
ʢʘʨʪʦʯʢʘʤʠ ʩ ʚʦʧʨʦʩʘʤʠ ï ʪʘʢ ʣʦʛʠʢʘ ʤʦʜʝʣʠ çɺʳʟʦʚ ï ʆʩʤʳʩʣʝʥʠʝ ï ʈʝʬʣʝʢʩʠʷè ʩʦʭʨʘʥʷʝʪʩʷ, ʘ ʧʨʠʸ-
ʤʳ ʝʩʪʝʩʪʚʝʥʥʦ ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʚʦʟʨʘʩʪʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʜʝʪʝʡ. 
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ʇʦʣʝʟʥʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʙʫʯʘʪʴ ʜʝʪʝʡ ʧʦʩʪʘʥʦʚʢʝ ʚʦʧʨʦʩʦʚ ʨʘʟʥʳʭ ʪʠʧʦʚ ï ʧʨʦʩʪʳʭ, ʫʪʦʯʥʷʶ-
ʱʠʭ, ʦʙʲʷʩʥʷʶʱʠʭ, ʦʮʝʥʦʯʥʳʭ, ʪʚʦʨʯʝʩʢʠʭ. ʏʝʤ ʩʚʦʙʦʜʥʝʝ ʫʯʝʥʠʢ ʬʦʨʤʫʣʠʨʫʝʪ ʚʦʧʨʦʩʳ, ʪʝʤ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʝʝ ʝʛʦ ʧʦʠʩʢ, ʘ ʩʘʤ ʥʘʚʳʢ ʩʪʘʥʦʚʠʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʧʨʠʸʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʢʣʘʩʪʝʨʳ, ʪʘʙʣʠʮʳ, ʜʝʥʦʪʘʪʥʳʝ ʛʨʘʬʳ. ʆʥʠ ʥʝ ʩʪʦʣʴʢʦ ʦʙ-
ʣʝʛʯʘʶʪ ʟʘʧʦʤʠʥʘʥʠʝ, ʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʠʨʫʶʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʜʝʣʘʷ ʭʦʜ ʨʘʩʩʫʞʜʝʥʠʡ 
ʥʘʛʣʷʜʥʳʤ ʠ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʨʝʬʣʝʢʩʠʠ [1; 4]. ʂʦʛʜʘ ʫʯʝʥʠʢ ʚʠʜʠʪ, ʢʘʢ ʨʦʞʜʘʝʪʩʷ ʝʛʦ ʤʳʩʣʴ, ʦʥ ʣʝʛʯʝ 
ʫʯʠʪʩʷ ʫʧʨʘʚʣʷʪʴ ʩʦʙʩʪʚʝʥʥʳʤ ʧʦʟʥʘʥʠʝʤ. 

ʉʪʦʠʪ ʧʨʦʜʫʤʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʦʙʩʫʞʜʝʥʠʷ ʥʘ ʫʨʦʢʝ. ɺʘʞʥʦ ʩʦʟʜʘʪʴ çʙʝʟʦʧʘʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦè, 
ʛʜʝ ʧʦʦʱʨʷʶʪʩʷ ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʦʰʠʙʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʵʪʘʧ ʧʦʠʩʢʘ ʠʩʪʠʥʳ. ɹʝʟ ʪʘʢʦʡ ʘʪ-
ʤʦʩʬʝʨʳ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʨʠʩʢʫʝʪ ʦʩʪʘʪʴʩʷ ʬʦʨʤʘʣʴʥʳʤ ʥʘʚʳʢʦʤ ʠ ʥʝ ʩʪʘʪʴ ʣʠʯʥʦʩʪʥʳʤ ʢʘʯʝ-
ʩʪʚʦʤ. 

ʈʘʙʦʪʫ ʩ ʭʫʜʦʞʝʩʪʚʝʥʥʳʤ ʪʝʢʩʪʦʤ ʩʣʝʜʫʝʪ ʚʳʩʪʨʘʠʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʦʥʘ ʥʝ ʩʚʦʜʠʣʘʩʴ ʢ ʚʦʩʧʨʦʠʟ-
ʚʝʜʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ. ɸʢʮʝʥʪ ʣʫʯʰʝ ʧʝʨʝʥʦʩʠʪʴ ʥʘ ʘʥʘʣʠʟ ʘʚʪʦʨʩʢʦʡ ʧʦʟʠʮʠʠ, ʧʦʜʪʝʢʩʪʘ, ʭʫʜʦʞʝʩʪʚʝʥ-
ʥʳʭ ʩʨʝʜʩʪʚ, ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʛʝʨʦʝʚ ʠ ʩʦʙʳʪʠʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʚʳʢʘ ʩʤʳʩʣʦʚʦʛʦ ʯʪʝʥʠʷ ʩʪʦʠʪ ʨʘʩ-
ʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʙʘʟʦʚʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʫʤʝʥʠʡ. 

ʈʝʬʣʝʢʩʠʚʥʳʡ ʵʪʘʧ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ. ɽʛʦ ʧʦʣʝʟʥʦ ʧʣʘʥʠʨʦʚʘʪʴ ʟʘ-
ʨʘʥʝʝ, ʠʩʧʦʣʴʟʫʷ ʨʘʟʥʳʝ ʬʦʨʤʳ: ʫʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ, ʧʠʩʴʤʝʥʥʳʡ ʩʠʥʢʚʝʡʥ, ʢʨʘʪʢʦʝ ʵʩʩʝ. ʀʤʝʥʥʦ ʥʘ 
ʵʪʦʤ ʵʪʘʧʝ ʫʯʝʥʠʢ ʥʝ ʧʨʦʩʪʦ ʬʠʢʩʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪ, ʘ ʦʩʦʟʥʘʸʪ, ʢʘʢ ʦʥ ʢ ʥʝʤʫ ʧʨʠʰʝʣ, ï ʚ ʵʪʦʤ ʠ ʩʦʩʪʦʠʪ 
ʩʫʪʴ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʥʘ ʫʨʦʢʘʭ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʯʪʝʥʠʷ ʪʨʝʙʫʝʪ ʥʝ 
ʩʪʦʣʴʢʦ ʦʩʚʦʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʨʠʝʤʦʚ, ʩʢʦʣʴʢʦ ʧʝʨʝʩʪʨʦʡʢʠ ʧʦʟʠʮʠʠ ʫʯʝʥʠʢʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʢʩʪʫ.  
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Abstract: The article examines didactic and organizational difficulties accompanying the introduction of blend-
ed learning in modern secondary schools. Based on the analysis of domestic psychological and pedagogical 
research, the author identifies key barriers: the low level of methodological competence of teachers in design-
ing hybrid lessons, the imbalance between classroom and distance components, the exacerbation of educa-
tional inequality caused by the digital divide, as well as the risks of reduced communicative activity and deteri-
oration of students' psychophysical state. A system of principles is proposed, the implementation of which 
makes it possible to transform blended learning from a formal innovation into an effective tool for improving the 
quality of education. The conclusion is made about the need to move from a technological approach to a ped-
agogically sound design that takes into account the age, social and individual characteristics of students. 
Keywords: blended learning, hybrid educational format, pedagogical design, digital didactics, teacher readi-
ness, digital divide, health saving, socialization. 
 
ʅɾʋʇɽʁʐɾʊʃʁɾ ʈʉʇɺʄɾʅʔ ɻʆɾɽʉɾʆʁʘ ʊʅɾʑɹʆʆʇɼʇ ʇɺʌʐɾʆʁʘ ɻ ʊʇɻʉɾʅɾʆʆʇʂ ʑʃʇʄɾ 

 
ʊʥʡʩʦʧʛʙ ɻʡʣʫʧʩʡʸ ʅʡʮʙʢʤʧʛʦʙ 

ʩʪʫʜʝʥʪ 
ɻʆʋ ɺʆ ʄʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʪʨʝʙʢʦʚʘ ɾʘʥʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 
ɻʆʋ ɺʆ ʄʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʠʜʘʢʪʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʨʫʜʥʦʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ 
ʚʥʝʜʨʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʰʢʦʣʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʦʪʝ-
ʯʝʩʪʚʝʥʥʳʭ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʤ ʚʳʜʝʣʷʶʪʩʷ ʢʣʶʯʝʚʳʝ ʙʘʨʴʝʨʳ: ʥʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʧʝʜʘʛʦʛʦʚ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʠʙʨʠʜʥʳʭ ʫʯʝʙʥʳʭ ʟʘʥʷ-
ʪʠʡ, ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʘ ʘʫʜʠʪʦʨʥʦʡ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʫʩʠʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʥʝʨʘ-
ʚʝʥʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʮʠʬʨʦʚʳʤ ʨʘʟʨʳʚʦʤ, ʘ ʪʘʢʞʝ ʨʠʩʢʠ ʩʥʠʞʝʥʠʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ 
ʫʭʫʜʰʝʥʠʷ ʧʩʠʭʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʨʠʥʮʠʧʦʚ, ʨʝʘʣʠʟʘʮʠʷ 
ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʝʚʨʘʪʠʪʴ ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʟ ʬʦʨʤʘʣʴʥʦʛʦ ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ ʜʝʡʩʪʚʝʥʥʳʡ ʠʥ-
ʩʪʨʫʤʝʥʪ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʪʝʭʥʦʣʦʛʠ-
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ʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʜʠʟʘʡʥʫ, ʫʯʠʪʳʚʘʶʱʝʤʫ ʚʦʟʨʘʩʪʥʳʝ, ʩʦʮʠʘʣʴʥʳʝ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʠʭʩʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʤʝʰʘʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʛʠʙʨʠʜʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʬʦʨʤʘʪ, ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʜʠʟʘʡʥ, 
ʮʠʬʨʦʚʘʷ ʜʠʜʘʢʪʠʢʘ, ʛʦʪʦʚʥʦʩʪʴ ʫʯʠʪʝʣʝʡ, ʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚ, ʟʜʦʨʦʚʴʝʩʙʝʨʝʞʝʥʠʝ, ʩʦʮʠʘʣʠʟʘʮʠʷ. 

 
1. Introduction 
In recent years, the Russian educational system has been undergoing a large-scale digital transfor-

mation, formalised in national projects such as ñDigital Educational Environmentò and ñModern Schoolò. Within 
this context, blended learning ï a model that combines traditional face-to-face instruction with online learning 
activities ï has gained considerable attention. Advocates argue that this approach can increase the flexibility 
of the curriculum, accommodate individual learning paces, expand access to diverse content, and better pre-
pare students for life in a digital society. 

Despite these promises, empirical evidence and pedagogical practice indicate that the mere introduction 
of blended elements does not automatically yield positive results. In many cases, schools experience a decline 
in student motivation, an increase in teacher workload, a loss of the educational and socialising functions of 
the classroom, and a formalisation of the learning process. This discrepancy between expectations and reality 
calls for a critical examination of the factors that hinder effective implementation. The present article aims to 
systematically analyse the main methodological and organisational problems associated with blended learning 
in Russian secondary schools and to propose evidence-based principles for overcoming them, grounded in the 
traditions of Russian didactics. 

2. Theoretical Foundations of Blended Learning in Russian Pedagogy 
In Russian educational science, the optimisation of teaching has traditionally been considered through 

the lens of optimal choice of methods and means, as developed by Yu.K. Babansky and M.I. Makhmutov. 
Their works emphasise that the selection of instructional strategies should be determined by specific educa-
tional objectives, subject content, and the actual conditions of the learning environment. Applied to blended 
learning, this implies that digital resources should never replace, but rather complement and enrich, estab-
lished pedagogical practices. 

The concept of blended learning itself has been elaborated by E.S. Polat and her colleagues, who de-
fine it as an integrative model where in-person and distance components interact on the basis of a clear distri-
bution of didactic functions [Polat et al., 2000]. A.A. Andreev stresses the importance of pedagogical design, 
which must ensure coherence and consistency across all stages of the learning process [Andreev, 2008]. 
Similarly, I.G. Zakharova warns that the effectiveness of blended formats directly depends on the teacherôs 
ability to rethink the lesson structure and seamlessly incorporate online activities into the overall narrative of 
the session [Zakharova, 2003]. 

From a psychological perspective, V.V. Rubtsov and A.A. Margolis highlight the potential impoverish-
ment of interpersonal communication and the diminished role of the teacher as a mentor when learning be-
comes excessively mediated by technology [Rubtsov, Margolis, 2017]. These theoretical insights provide a 
framework for identifying the specific difficulties that arise in practice and for formulating corrective measures. 

3. Key Problems in the Implementation of Blended Learning 
3.1. Insufficient Methodological Preparedness of Teachers 
One of the most significant barriers is the low level of teacher competence in designing blended les-

sons. Professional development courses often focus on the technical features of specific platforms (e.g., 
ñMESò or ñYandex.Textbookò) rather than on the pedagogical re-engineering of lesson flow, the organisation of 
independent student work, or the assessment of learning processes. As noted by E.I. Bulin-Sokolova, the time 
spent mastering a new tool may outweigh its didactic benefit if not accompanied by thorough methodological 
reflection [Bulin-Sokolova, 2005]. Consequently, many teachers resort to trial-and-error, which lowers instruc-
tional quality and contributes to professional burnout. 

3.2. Imbalance Between Face-to-Face and Online Components 
A second common issue is the misallocation of content and time between the two formats. Some 
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schools attempt to preserve the entire traditional curriculum while adding extra online tasks, leading to student 
overload. Others reduce live interaction to a minimum, relying excessively on self-study platforms, thereby 
stripping lessons of their communicative and educational value. M.V. Klarin emphasises that blended learning 
requires purposeful planning, in which each format serves a specific didactic purpose and they mutually rein-
force one another [Klarin, 2016]. Without such planning, the process becomes chaotic and inefficient. 

3.3. Exacerbation of the Digital Divide 
Blended learning presupposes that all students have reliable access to the Internet and personal devic-

es outside school. In practice, especially in rural areas and small towns, this condition is far from universal. 
Research by the Institute of Education at the Higher School of Economics indicates persistent disparities in 
digital infrastructure between regions and even between schools in the same locality [Frumin et al., 2019]. 
Moreover, even when equipment is available, children from low-income families may lack a quiet study space 
or parental support, which puts them at a disadvantage. As A.L. Semenov and M.A. Liventsev point out, the 
digital divide translates into educational inequality, exacerbating existing achievement gaps [Semenov, Liv-
entsev, 2018]. 

3.4. Health Risks and Reduced Socialisation 
Extended screen time, which is inherent in blended learning, poses risks to studentsô physical well-being 

ï including vision problems, poor posture, and sleep disturbances. At the same time, the reduction of direct 
interpersonal contact limits the opportunities for spontaneous discussion, collaborative problem-solving, and 
emotional exchange that are essential for social development. V.A. Kan-Kalik repeatedly emphasised that 
pedagogical communication is a unique form of creative interaction that cannot be fully replicated through digi-
tal means [Kan-Kalik, 1987]. If blended learning leaves no room for face-to-face dialogue, it undermines the 
educational and formative role of the school. 

3.5. Increased Workload and Difficulties with Self-Regulation 
A paradoxical consequence of introducing blended formats is the overall increase in time students 

spend on academic tasks. Completing online assignments often requires additional effort to navigate interfac-
es, search for information, and format responses. Many younger students lack the self-regulation and 
time-management skills needed to complete assignments within the allotted time, leading to stress and loss of 
interest. Teachers, in turn, must devote extra hours to consultations and clarifications, which cancels out any 
potential time savings. 

4. Discussion: Principles for Effective Integration of Blended Learning 
The problems outlined above are not inherent to blended learning as such, but rather stem from how it 

is implemented. To harness its potential while mitigating its drawbacks, the following principles should be ob-
served. 

4.1. Principle of Didactic Expediency 
The decision to use a digital tool must be based on clear pedagogical objectives, student age, and sub-

ject content. If a traditional method ï such as a teacher-led discussion or textbook work ï proves more effec-
tive, then technology should be set aside. This aligns with Babanskyôs concept of optimal choice of teaching 
methods. 

4.2. Principle of Holistic Design 
A blended lesson should be designed as an integrated system, where the face-to-face and online seg-

ments are logically connected and mutually reinforcing. Teachers need to define in advance which activities 
belong to each part, how transitions occur, and how progress will be assessed. This requires training in peda-
gogical design, which should be embedded in pre-service and in-service teacher education. 

4.3. Principle of Contextual Adaptation 
Schools must tailor the blended model to their specific circumstances ï including technical infrastruc-

ture, family socio-economic conditions, and student readiness. Where Internet access is limited, offline alterna-
tives should be provided, or digital work can be moved to the school computer lab. Flexibility is key to prevent-
ing inequality. 

4.4. Principle of Preserving Live Interaction 
The face-to-face component should prioritise activities that rely on direct communication: discussions, 
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group projects, role-plays, and reflective conversations. The time saved through automated testing and drill 
exercises should be redirected towards developing critical thinking, creativity, and interpersonal skills. 

4.5. Principle of Health Preservation and Self-Regulation Development 
Screen time must be strictly limited, with regular breaks and alternation between digital and non-digital 

tasks. Moreover, schools should explicitly teach students planning, self-monitoring, and evaluation techniques 
ï metacognitive competencies that become crucial in partially autonomous learning environments. 

4.6. Principle of Continuous Methodological Support 
Teachers should not be left to cope alone. School-based methodological networks, peer observation, 

collaborative lesson planning, and mentoring schemes can alleviate anxiety and improve the quality of instruc-
tional decisions. This support system is essential for sustainable implementation. 

5. Conclusion 
The analysis demonstrates that blended learning, while promising, presents substantial challenges that 

are primarily pedagogical rather than technical. The main obstacles ï insufficient teacher training, unbalanced 
use of formats, digital inequality, health and socialisation risks, and increased workload ï can be overcome 
only by shifting the focus from the technology itself to the didactic framework that governs its use. 

The core conclusion is that the effectiveness of blended learning is determined not by the number of 
digital platforms employed, but by the quality of the pedagogical design, which must be holistic, adaptive, 
health-conscious, and learner-centred. Only when these principles are respected can blended learning evolve 
from a fashionable innovation into a genuine instrument for improving educational outcomes, while preserving 
the best traditions of Russian schooling ï meaningful dialogue, character education, and personalised atten-
tion to each student. 
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ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɹʘʢʫʣʠʥ ʅʠʢʦʣʘʡ ʇʝʪʨʦʚʠʯ  
ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʫʭʦʜʘ ʟʘ ʢʦʞʝʡ, ʚʦʣʦʩʘʤʠ, ʧʦʣʦʩʪʴʶ ʨʪʘ, ʥʦʛʘ-
ʤʠ ʠ ʨʫʢʘʤʠ, ʦʙʤʫʥʜʠʨʦʚʘʥʠʝʤ ʠ ʩʥʘʨʷʞʝʥʠʝʤ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. ʊʘʢʞʝ ʟʥʘʯʝʥʠʝ ʟʘʢʘʣʠʚʘʥʠʷ ʦʨʛʘ-
ʥʠʟʤʘ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ, ʦʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʦʙʱʝʩʪʚʝʥʥʦʡ ʛʠʛʠʝʥʳ: ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʠ ʫʙʦʨʢʘ ʧʦ-
ʤʝʱʝʥʠʡ, ʩʦʙʣʶʜʝʥʠʝ ʩʘʥʠʪʘʨʥʳʭ ʧʨʘʚʠʣ ʠ ʢʫʣʴʪʫʨʳ ʧʨʠʝʤʘ ʧʠʱʠ. ʇʦʥʷʪʠʝ ʦ ʟʘʨʘʟʥʦʤ ʟʘʙʦʣʝʚʘʥʠʠ, 
ʝʛʦ ʠʩʪʦʯʥʠʢʘʭ, ʧʫʪʷʭ ʧʝʨʝʜʘʯʠ. ʇʨʠʟʥʘʢʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʨʘʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʛʨʠʧʧ, ʘʥʛʠʥʘ, ʢʠ-
ʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ). 
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PERSONAL AND PUBLIC HYGIENE OF MILITARY PERSONNEL AND PREVENTION OF INFECTIOUS 
DISEASES 

 
Taukina Dana Kairkeldeevna 
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Abstract: This article addresses issues of skin, hair, oral, foot, and hand care, as well as the maintenance of 
military uniforms and equipment. It also covers the importance of physical hardening for health status and the 
basic rules of public hygiene: ventilation and cleaning of premises, adherence to sanitary regulations and food 
consumption etiquette. The concept of infectious diseases is discussed, including their sources and transmis-
sion routes. The signs and characteristics of infectious diseases (influenza, tonsillitis, intestinal infections) are 
also presented. 
Key words: hygiene of military personnel, hardening, rules of public hygiene, infectious disease, source of 
infection, routes of infection transmission. 

 
ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʭʦʜ ʟʘ ʢʦʞʝʡ, ʚʦʣʦʩʘʤʠ, ʧʦʣʦʩʪʴʶ ʨʪʘ, ʥʦʛʘ-

ʤʠ, ʨʫʢʘʤʠ, ʦʙʤʫʥʜʠʨʦʚʘʥʠʝʤ ʠ ʩʥʘʨʷʞʝʥʠʝʤ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʘʢʪʫʘʣʝʥ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ, ʩʚʷ-
ʟʘʥʥʳʤ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʟʜʦʨʦʚʴʷ, ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ.  

ʌʮʧʝ ʠʙ ʣʧʟʞʢ, ʛʧʤʧʪʙʥʡ, ʨʧʤʧʪʫʵʷ ʩʫʙ, ʦʧʜʙʥʡ ʡ ʩʬʣʙʥʡ, ʧʚʥʬʦʝʡʩʧʛʙʦʡʞʥ ʡ ʪʦʙʩʸʟʞʦʡ-
ʞʥ. 

ɻʠʛʠʝʥʘ ï ʤʝʜʠʮʠʥʩʢʘʷ ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʚʣʠʷʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 
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ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʱʘʷ ʧʫʪʠ ʠ ʩʧʦʩʦʙʳ ʩʦʭʨʘʥʝ-
ʥʠʷ ʠ ʫʢʨʝʧʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʤʝʪʦʜʦʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʦʣʝʟʥʝʡ [1]. 

ɺʦʝʥʥʘʷ ʛʠʛʠʝʥʘ ï ʵʪʦ ʥʘʫʢʘ, ʢʦʪʦʨʘʷ ʧʦʤʦʛʘʝʪ ʧʦʥʷʪʴ, ʢʘʢ ʚʥʝʰʥʠʝ ʫʩʣʦʚʠʷ, ʩʧʝʮʠʬʠʢʘ ʚʦʠʥ-
ʩʢʦʡ ʩʣʫʞʙʳ ʠ ʙʳʪʘ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʙʦʡʮʦʚ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʟʥʘʥʠʡ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ 
ʤʝʨʳ ʜʣʷ ʟʘʱʠʪʳ ʩʦʣʜʘʪ ʦʪ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɻʣʘʚʥʘʷ ʮʝʣʴ ï ʩʦʭʨʘʥʠʪʴ ʠ ʫʢʨʝʧʠʪʴ ʟʜʦʨʦʚʴʝ ʚʦ-
ʝʥʥʦʩʣʫʞʘʱʠʭ, ʙʫʜʴ ʪʦ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ. 

ʄʝʜʠʮʠʥʩʢʠʡ ʠʥʩʪʨʫʢʪʦʨ ʦʙʷʟʘʥ ʘʢʪʠʚʥʦ ʟʘʥʠʤʘʪʴʩʷ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠ ʚʦʩʧʠʪʘʥʠʝʤ 
ʩʦʣʜʘʪ, ʨʘʩʧʨʦʩʪʨʘʥʷʷ ʟʥʘʥʠʷ ʦ ʣʠʯʥʦʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʛʠʛʠʝʥʝ, ʘ ʪʘʢʞʝ ʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ. 
ʆʥ ʜʦʣʞʝʥ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʦʩʦʟʥʘʥʥʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʣʠʯʥʳʤ ʩʦʩʪʘʚʦʤ ʫʩʪʘʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʥʘʩʪʘʚ-
ʣʝʥʠʡ ʠ ʧʨʠʢʘʟʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʴʷ. 

ʂʦʞʘ, ʚʦʣʦʩʳ, ʧʦʣʦʩʪʴ ʨʪʘ, ʥʦʛʠ, ʨʫʢʠ ð ʦʙʲʝʢʪʳ, ʩʦʩʪʦʷʥʠʝ ʢʦʪʦʨʳʭ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʟʜʦʨʦ-
ʚʴʝ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ. ʅʘʧʨʠʤʝʨ: 

ʂʦʞʘ. ʏʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʛʨʷʟʠ, ʧʦʪʘ, ʠʟʣʠʰʢʦʚ ʢʦʞʥʦʛʦ ʞʠʨʘ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʝʦʙʭʦʜʠʤʦ 
ʨʝʛʫʣʷʨʥʦ ʦʯʠʱʘʪʴ ʝʸ. ɿʘʱʠʱʘʪʴ ʢʦʞʫ ʦʪ ʤʝʣʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʪʘʢʞʝ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʪʘʢʠʝ ʪʨʘʚʤʳ 
ʤʦʛʫʪ ʩʪʘʪʴ ʪʦʯʢʘʤʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʬʝʢʮʠʡ. 

ɺʦʣʦʩʳ. ʂʦʨʦʪʢʘʷ ʩʪʨʠʞʢʘ ʩʥʠʞʘʝʪ ʨʠʩʢ ʧʝʜʠʢʫʣʸʟʘ (ʚʰʠʚʦʩʪʠ) ʠ ʫʧʨʦʱʘʝʪ ʫʭʦʜ ʚ ʫʩʣʦʚʠʷʭ 
ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. 

ʇʦʣʦʩʪʴ ʨʪʘ. ɿʘʙʦʣʝʚʘʥʠʷ ʟʫʙʦʚ ʠ ʜʸʩʝʥ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʪʨʫʜʦ- ʠ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ, ʘ 
ʪʘʢʞʝ ʧʦʚʣʠʷʪʴ ʥʘ ʪʝʯʝʥʠʝ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʘʨʠʝʩ, ʧʫʣʴʧʠʪ ʠ ʧʝʨʠʦʜʦʥʪʠʪ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʠ ʤʦʛʫʪ 
ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʝʨʝ ʟʫʙʘ. 

ʅʦʛʠ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʛʠʛʠʝʥʳ ʥʦʛ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʪʸʨʪʦʩʪʷʤ, ʛʨʠʙʢʦʚʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʠ ʜʨʫ-
ʛʠʤ ʧʨʦʙʣʝʤʘʤ, ʢʦʪʦʨʳʝ ʚʳʚʦʜʷʪ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ ʠʟ ʩʪʨʦʷ. 

ʈʫʢʠ. ʄʳʪʴʸ ʨʫʢ ʧʝʨʝʜ ʝʜʦʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʩʥʠʞʘʶʪ ʨʠʩʢ ʠʥʬʝʢ-
ʮʠʡ. 

ʈʝʛʫʣʷʨʥʳʡ ʫʭʦʜ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ: 
¶ ʀʥʬʝʢʮʠʠ ʠ ʧʘʨʘʟʠʪʳ. ʉʦʙʣʶʜʝʥʠʝ ʛʠʛʠʝʥʳ ʩʥʠʞʘʝʪ ʨʠʩʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʜʠʢʫʣʸʟʘ, 

ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʛʥʦʡʥʠʯʢʦʚʳʭ ʧʦʨʘʞʝʥʠʡ ʢʦʞʠ. 
¶ ʉʪʦʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. ʈʝʛʫʣʷʨʥʘʷ ʯʠʩʪʢʘ ʟʫʙʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʫʙʥʦʡ ʥʠʪʠ ʠ 

ʦʧʦʣʘʩʢʠʚʘʪʝʣʝʡ ʧʦʤʦʛʘʶʪ ʠʟʙʝʞʘʪʴ ʢʘʨʠʝʩʘ, ʧʘʨʦʜʦʥʪʠʪʘ ʠ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤ. 
¶ ʇʦʪʸʨʪʦʩʪʠ ʠ ʪʨʘʚʤʳ. ʇʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʟʘ ʥʦʛʘʤʠ, ʧʦʜʙʦʨ ʦʙʫʚʠ ʩʥʠʞʘʶʪ ʨʠʩʢ ʤʦʟʦʣʝʡ ʠ 

ʧʦʪʸʨʪʦʩʪʝʡ. 
ʆʙʤʫʥʜʠʨʦʚʘʥʠʝ ʠ ʩʥʘʨʷʞʝʥʠʝ. ʀʭ ʩʦʩʪʦʷʥʠʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯ. ɻʨʷʟʴ, ʚʣʘʛʘ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʣʦʤʢʝ ʠʣʠ ʩʥʠʞʝʥʠʶ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʦʩʪʠ ʵʢʠʧʠʨʦʚʢʠ, ʯʪʦ ʚ ʢʨʠʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʧʦʩʪʘʚʠʪʴ ʧʦʜ ʫʛʨʦʟʫ ʞʠʟʥʴ ʚʦʝʥʥʦʩʣʫʞʘʱʝʛʦ. 

ɺʦʝʥʥʘʷ ʩʣʫʞʙʘ ʯʘʩʪʦ ʩʚʷʟʘʥʘ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ: ʬʠʟʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʢʦʥʪʘʢʪ ʩ ʛʨʷ-
ʟʴʶ, ʚʣʘʛʦʡ, ʭʠʤʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʥʦʰʝʥʠʝ ʪʷʞʸʣʦʡ ʵʢʠʧʠʨʦʚʢʠ. ɺʩʸ ʵʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʧʦʚʨʝ-
ʞʜʝʥʠʡ ʢʦʞʠ, ʦʙʫʚʠ, ʦʙʤʫʥʜʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʷʝʪ ʠʟʥʦʩ ʩʥʘʨʷʞʝʥʠʷ. ɺ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʜʦʩʪʫʧ 
ʢ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ ʠ ʩʪʠʨʢʝ ʦʛʨʘʥʠʯʝʥ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʩʦʙʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʭʦʜʫ.  

ʆʙʤʫʥʜʠʨʦʚʘʥʠʝ ʠ ʩʥʘʨʷʞʝʥʠʝ ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ. ʅʘʧʨʠʤʝʨ: 
¶ ʧʦʚʨʝʞʜʸʥʥʳʝ ʙʦʪʠʥʢʠ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʥʦʛ; 
¶ ʠʩʧʦʨʯʝʥʥʘʷ ʙʨʦʥʝʞʠʣʝʪ ʤʦʞʝʪ ʥʝ ʦʙʝʩʧʝʯʠʪʴ ʟʘʱʠʪʫ; 
¶ ʥʝʠʩʧʨʘʚʥʳʝ ʟʘʩʪʸʞʢʠ ʠʣʠ ʣʠʧʫʯʢʠ ʥʘ ʵʢʠʧʠʨʦʚʢʝ ʟʘʪʨʫʜʥʷʶʪ ʙʳʩʪʨʦʝ ʥʘʜʝʚʘʥʠʝ ʩʥʘʨʷʞʝ-

ʥʠʷ.  
ɸʢʢʫʨʘʪʥʘʷ ʚʥʝʰʥʦʩʪʴ (ʩʪʨʠʞʢʘ, ʙʨʠʪʴʸ, ʯʠʩʪʘʷ ʬʦʨʤʘ) ð ʯʘʩʪʴ ʫʩʪʘʚʥʦʛʦ ʦʙʣʠʢʘ ʚʦʝʥʥʦʩʣʫʞʘ-

ʱʝʛʦ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʜʠʩʮʠʧʣʠʥʳ ʠ ʤʦʨʘʣʴʥʦʛʦ ʜʫʭʘ. 
ɺ ʫʩʣʦʚʠʷʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʜʦʩʪʫʧ ʢ ʤʝʜʠʮʠʥʩʢʠʤ ʫʩʣʫʛʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʛʠʛʠʝʥʳ ʦʛʨʘʥʠʯʝʥ. ʇʦ-

ʵʪʦʤʫ ʧʨʦʬʠʣʘʢʪʠʢʘ (ʚʢʣʶʯʘʷ ʨʝʛʫʣʷʨʥʳʡ ʫʭʦʜ) ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʣʝʚʳʭ ʫʩʣʦ-
ʚʠʷʭ ʚʘʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʣʘʞʥʳʝ ʩʘʣʬʝʪʢʠ, ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʝ ʛʝʣʠ ʠ ʜʨʫʛʠʝ ʧʦʨʪʘʪʠʚʥʳʝ ʩʨʝʜʩʪʚʘ 
ʛʠʛʠʝʥʳ. 

ʇʨʘʚʠʣʴʥʳʡ ʫʭʦʜ ʟʘ ʦʙʤʫʥʜʠʨʦʚʘʥʠʝʤ ʠ ʩʥʘʨʷʞʝʥʠʝʤ ʧʨʦʜʣʝʚʘʝʪ ʠʭ ʩʨʦʢ ʩʣʫʞʙʳ, ʯʪʦ ʩʥʠʞʘʝʪ 
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ʟʘʪʨʘʪʳ ʥʘ ʟʘʤʝʥʫ ʠ ʨʝʤʦʥʪ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʣʦʛʠʩʪʠʢʠ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʭʦʜ ʟʘ ʢʦʞʝʡ, ʚʦʣʦʩʘʤʠ, ʧʦʣʦʩʪʴʶ ʨʪʘ, ʥʦʛʘʤʠ, ʨʫʢʘʤʠ, ʦʙʤʫʥʜʠʨʦʚʘʥʠʝʤ ʠ 

ʩʥʘʨʷʞʝʥʠʝʤ ð ʥʝ ʧʨʦʩʪʦ ʚʦʧʨʦʩ ʛʠʛʠʝʥʳ, ʘ ʢʣʶʯʝʚʦʡ ʵʣʝʤʝʥʪ ʧʦʜʜʝʨʞʘʥʠʷ ʙʦʝʩʧʦʩʦʙʥʦʩʪʠ, ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ. 

ʆʜʝʞʜʘ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʘʱʠʪʫ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʦʪ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 
ʩʥʝʛʘ, ʜʦʞʜʷ ʠ ʯʨʝʟʤʝʨʥʦʛʦ ʩʦʣʥʝʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʙʝʨʝʛʘʷ ʢʦʞʫ ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ 
ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʟʘʱʠʪʳ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ï ʤʦʨʦʟʘ, ʩʥʝʛʘ, ʜʦʞʜʷ ʠ 
ʧʘʣʷʱʝʛʦ ʩʦʣʥʮʘ, ʘ ʪʘʢʞʝ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʢʦʞʫ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʩʧʝʮʠʘʣʴʥʦʝ 
ʦʙʤʫʥʜʠʨʦʚʘʥʠʝ. ɽʛʦ ʚʳʜʘʯʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʫʪʚʝʨʞʜʝʥʥʳʤ ʥʦʨʤʘʤ ʚʝʱʝʚʦʛʦ ʜʦʚʦʣʴʩʪʚʠʷ, 
ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣ ʠ ʨʦʜʘ ʚʦʡʩʢ. ɸʩʩʦʨʪʠʤʝʥʪ ʚʢʣʶʯʘʝʪ ʧʦʚʩʝʜʥʝʚʥʫʶ, ʧʘʨʘʜʥʫʶ, 
ʨʘʙʦʯʫʶ ʠ ʟʘʱʠʪʥʫʶ ʵʢʠʧʠʨʦʚʢʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʠʤʘʪʘ, ʩʦʣʜʘʪʘʤ ʚʳʜʘʝʪʩʷ ʣʠʙʦ ʦʙʣʝʛʯʝʥʥʘʷ 
ʬʦʨʤʘ ʜʣʷ ʞʘʨʢʠʭ ʟʦʥ, ʣʠʙʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʪʝʧʣʝʥʠʝ ʜʣʷ ʩʫʨʦʚʳʭ ʭʦʣʦʜʦʚ. 

ʇʨʠ ʧʦʜʙʦʨʝ ʫʥʠʬʦʨʤʳ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʝʝ ʩʚʦʙʦʜʥʦʝ ʧʨʠʣʝʛʘʥʠʝ ʢ ʪʝʣʫ. ʊʝʩʥʘʷ 
ʦʜʝʞʜʘ ʩʢʦʚʳʚʘʝʪ ʜʚʠʞʝʥʠʷ, ʫʚʝʣʠʯʠʚʘʝʪ ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʟʘʪʨʫʜʥʷʝʪ ʜʳʭʘʥʠʝ ʠ ʢʨʦʚʦʪʦʢ, ʤʦʞʝʪ ʚʳ-
ʟʳʚʘʪʴ ʢʦʞʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʦʙʱʝʝ ʥʝʜʦʤʦʛʘʥʠʝ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʩʣʫʞʝʙʥʳʭ 
ʟʘʜʘʯ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʝʥ ʧʨʘʚʠʣʴʥʳʡ ʧʦʜʙʦʨ ʦʙʫʚʠ, ʠʩʭʦʜʷ ʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʪʦʧʳ ʠ ʛʦ-
ʣʝʥʠ, ʪʘʢ ʢʘʢ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʥʘʪʠʨʘʥʠʷ, ʘ ʩʣʠʰʢʦʤ ʤʘʣʝʥʴʢʠʝ ð ʧʨʠʚʝʩʪʠ ʢ 
ʦʙʤʦʨʦʞʝʥʠʶ ʥʦʛ. 

ʀʙʣʙʤʡʛʙʦʡʞ ʧʩʜʙʦʡʠʥʙ ʡ ʞʜʧ ʠʦʙʰʞʦʡʞ ʝʤʸ ʪʧʪʫʧʸʦʡʸ ʠʝʧʩʧʛʵʸ. 
ʇʦʚʳʰʝʥʠʝ ʟʘʱʠʪʥʳʭ ʩʠʣ ʦʨʛʘʥʠʟʤʘ ʠ ʜʦʩʪʠʞʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʳ ʷʚʣʷʶʪʩʷ 

ʢʣʶʯʝʚʳʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʫʩʧʝʰʥʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʠʤ ʩʪʨʝʩʩʦʚʳʤ ʫʩʣʦʚʠʷʤ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜ-
ʛʦʪʦʚʢʠ ʢ ʚʦʝʥʥʦʡ ʩʣʫʞʙʝ. ɼʦʩʪʠʯʴ ʵʪʦʛʦ ʤʦʞʥʦ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʘʣʠʚʘʶʱʠʭ 
ʧʨʦʮʝʜʫʨ, ʚʢʣʶʯʘʶʱʠʭ ʚʦʜʥʳʝ, ʚʦʟʜʫʰʥʳʝ ʠ ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʬʠ-
ʟʠʯʝʩʢʠʤʠ ʫʧʨʘʞʥʝʥʠʷʤʠ ʠ ʩʧʦʨʪʠʚʥʳʤʠ ʟʘʥʷʪʠʷʤʠ. ʂʣʶʯʝʚʳʝ ʧʦʜʭʦʜʳ ʢ ʟʘʢʘʣʠʚʘʥʠʶ ʦʭʚʘʪʳʚʘʶʪ: 

ʝʞʝʜʥʝʚʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʢʘʢ ʚ ʣʝʪʥʝʝ, ʪʘʢ ʠ ʚ ʟʠʤ-
ʥʝʝ ʚʨʝʤʷ; 

ʦʙʤʳʚʘʥʠʝ ʜʦ ʧʦʷʩʘ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ, ʠʣʠ ʧʨʠʥʷʪʠʝ ʭʦʣʦʜʥʦʛʦ ʜʫʰʘ; 
ʧʦʣʦʩʢʘʥʠʝ ʛʦʨʣʘ ʭʦʣʦʜʥʦʡ ʚʦʜʦʡ; 
ʣʳʞʥʳʝ ʪʨʝʥʠʨʦʚʢʠ, ʚʳʧʦʣʥʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʙʦʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʦʙʣʝʛʯʝʥʥʦʡ ʦʜʝʞʜʝ; 
ʩʦʣʥʝʯʥʳʝ ʚʘʥʥʳ ʠ ʢʫʧʘʥʠʝ ʚ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʘʭ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 
ʇʪʦʧʛʦʴʞ ʨʩʙʛʡʤʙ ʧʚʲʞʪʫʛʞʦʦʧʢ ʜʡʜʡʞʦʴ: ʨʩʧʛʞʫʩʡʛʙʦʡʞ ʡ ʬʚʧʩʣʙ ʨʧʥʞʲʞʦʡʢ, ʪʧʚʤʷ-

ʝʞʦʡʞ ʪʙʦʡʫʙʩʦʴʮ ʨʩʙʛʡʤ ʡ ʣʬʤʵʫʬʩʴ ʨʩʡʞʥʙ ʨʡʲʡ. 
ʇʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʤʝʱʝʥʠʡ ʚ ʢʘʟʘʨʤʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʥʝʚʘʣʴʥʳʤʠ. ɺ ʩʧʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʦʥʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʜ ʩʥʦʤ ʠ ʧʦʩʣʝ ʩʥʘ, ʚ ʢʣʘʩʩʘʭðʧʝʨʝʜ ʟʘʥʷʪʠʷʤʠ ʠ ʚ ʧʝʨʝʨʳʚʘʭ ʤʝʞʜʫ ʥʠʤʠ. 
ʆʢʦʥʥʳʝ ʬʦʨʪʦʯʢʠ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ, ʘ ʦʢʥʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʪʢʨʳʚʘʶʪʩʷ, ʢʦʛʜʘ ʣʶʜʠ ʚʳʭʦʜʷʪ ʠʟ ʧʦ-
ʤʝʱʝʥʠʡ. ɿʘʧʨʝʱʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʢʚʦʟʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʨʠ ʥʘʣʠʯʠʠ ʣʶʜʝʡ ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʨʦ-
ʩʪʫʜʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɼʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚʦʝʥʥʦʩʣʫʞʘʱʠʭ ʚ ʧʦʣʝʚʳʭ ʦʙʦʨʦʥʠʪʝʣʴʥʳʭ ʫʢʨʳʪʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʤʠʢʨʦʢʣʠʤʘʪʘ: ʚʦʟʜʫʭ ʚʥʫʪʨʠ ʩʪʘʥʦʚʠʪʩʷ ʪʝʧʣʝʝ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʛʣʝʢʠʩ-
ʣʦʛʦ ʛʘʟʘ ʚʦʟʨʘʩʪʘʝʪ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʳʯʥʳʭ ʫʢʨʳʪʠʷʭ ʫʨʦʚʝʥʴ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝ-
ʚr ʰʘʪʴ 1%, ʘ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʧʫʥʢʪʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʝʱʝ ʩʪʨʦʞʝ ï 0,5%.  

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʟʜʦʨʦʚʳʭ ʩʘʥʠʪʘʨʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʳʨʦʩʪʠ ʚ ʚʦʡ-
ʩʢʦʚʳʭ ʫʙʝʞʠʱʘʭ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʜʘʯʫ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ ʚ ʦʙʲʝ-
ʤʝ ʥʝ ʤʝʥʝʝ 2 ʢʫʙʦʤʝʪʨʦʚ ʥʘ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʚ ʯʘʩ. ʉʘʥʠʪʘʨʥʳʡ ʠʥʩʪʨʫʢʪʦʨ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ 
ʢʦʥʪʨʦʣʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʫʙʝʞʠʱ. ʕʪʦ ʚʢʣʶʯʘʝʪ 
ʚ ʩʝʙʷ ʦʛʨʘʥʠʯʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʯʝʡ ʠ ʢʝʨʦʩʠʥʦʚʳʭ ʣʘʤʧ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʦʩʚʝʱʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʧʨʝʢʨʘʱʝʥʠʝ ʪʦʧʢʠ ʧʝʯʝʡ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʨʝʞʠʤ ʧʦʣʥʦʡ ʠʟʦʣʷʮʠʠ. ɺʩʝ ʦʙʨʘʟʫʶʱʠʝʩʷ ʦʪʭʦʜʳ 
ʜʦʣʞʥʳ ʩʦʙʠʨʘʪʴʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʢʦʥʪʝʡʥʝʨʳ ʩ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʳʚʘʶʱʠʤʠʩʷ ʢʨʳʰʢʘʤʠ.  
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ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʯʠʩʪʦʪʳ ʚʦʟʜʫʭʘ, ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʧʳʣʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʤʠʢʨʦʙʦʚ ʚ ʢʘʟʘʨʤʘʭ 
ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʦʜʠʪʩʷ ʚʣʘʞʥʘʷ ʫʙʦʨʢʘ ʚʩʝʭ ʧʦʤʝʱʝʥʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʫʶ ʥʝʜʝʣʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʫʙʦʨʢʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʳʪʴʝ ʧʦʣʦʚ, ʧʦʣʥʦʝ ʧʨʦʚʝʪʨʠʚʘʥʠʝ 
ʧʦʤʝʱʝʥʠʡ, ʘ ʪʘʢʞʝ ʚʳʙʠʚʘʥʠʝ ʠ ʧʨʦʩʫʰʠʚʘʥʠʝ ʧʦʩʪʝʣʴʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ɺ 
ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʫʙʦʨʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʝʟʠʥʬʠʮʠʨʫ-
ʶʱʠʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʦʩʚʝʪʣʝʥʥʳʝ ʨʘʩʪʚʦʨʳ ʭʣʦʨʥʦʡ ʠʟʚʝʩʪʠ. 

ʉʘʥʠʪʘʨʥʳʡ ʠʥʩʪʨʫʢʪʦʨ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʪʦ, ʛʜʝ ʞʠʚʫʪ ʩʦʣʜʘʪʳ, ʜʦʣʞʝʥ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʯʪʦ-
ʙʳ ʚʩʝ ʙʳʣʦ ʧʦ ʧʨʘʚʠʣʘʤ ʟʜʦʨʦʚʴʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚ ʘʨʤʠʠ. ʆʥ ʧʨʦʚʝʨʷʝʪ, ʢʘʢ ʩʦʣʜʘʪʳ ʨʘʟʤʝʱʝʥʳ, 
ʯʪʦʙʳ ʚ ʢʘʟʘʨʤʝ ʙʳʣʦ ʯʠʩʪʦ, ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʥʫʞʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ʭʦʨʦʰʦ ʧʨʦʚʝʪʨʠʚʘʣʦʩʴ ʠ ʙʳʣʠ ʚ 
ʧʦʨʷʜʢʝ ʪʫʘʣʝʪʳ. ʊʘʢʞʝ ʦʥ ʦʨʛʘʥʠʟʫʝʪ ʫʙʦʨʢʫ ʠ ʜʝʟʠʥʬʝʢʮʠʶ. ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦʙʳ ʩʦʣʜʘʪʳ ʧʨʘʚʠʣʴʥʦ 
ʧʠʪʘʣʠʩʴ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʧʦʤʦʛʘʝʪ ʠʤ ʙʳʪʴ ʟʜʦʨʦʚʳʤʠ ʠ ʣʫʯʰʝ ʩʧʨʘʚʣʷʪʴʩʷ ʩ ʪʨʝʥʠʨʦʚʢʘʤʠ ʠ ʟʘʜʘʯʘ-
ʤʠ. ʇʠʪʘʥʠʝ ʩʪʨʦʠʪʩʷ ʧʦ ʨʘʩʧʠʩʘʥʠʶ ʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʩʢʦʣʴʢʦ ʢʘʢʠʭ ʧʨʦʜʫʢʪʦʚ ʠ ʙʣʶʜ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘ 
ʢʘʞʜʳʡ ʧʨʠʝʤ ʧʠʱʠ. ʕʪʦ ʚʩʝ ʧʨʦʧʠʩʳʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʤʝʥʶ ʥʘ ʥʝʜʝʣʶ, ʢʦʪʦʨʦʝ ʚʠʩʠʪ ʚ ʩʪʦʣʦ-
ʚʦʡ, ʯʪʦʙʳ ʚʩʝ ʤʦʛʣʠ ʧʦʩʤʦʪʨʝʪʴ. ʉʦʩʪʘʚʣʷʶʪ ʵʪʦ ʤʝʥʶ ʚʤʝʩʪʝ ʥʘʯʘʣʴʥʠʢ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʝʪ ʟʘ ʝʜʫ, 
ʚʨʘʯ, ʟʘʚʝʜʫʶʱʠʡ ʩʪʦʣʦʚʦʡ ʠ ʧʦʚʘʨ. ʇʨʠ ʵʪʦʤ ʩʤʦʪʨʷʪ, ʯʪʦʙʳ ʥʘ ʟʘʚʪʨʘʢ ʙʳʣʦ 25-30% ʦʪ ʚʩʝʡ ʝʜʳ ʟʘ 
ʜʝʥʴ, ʥʘ ʦʙʝʜ ï 40-45%, ʘ ʥʘ ʫʞʠʥ ï 20-30%.  

ʏʪʦʙʳ ʝʜʘ ʙʳʣʘ ʧʦʣʝʟʥʦʡ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʥʦʡ. ʅʝ ʩʪʦʠʪ ʝʩʪʴ ʦʜʥʦ ʠ ʪʦ ʞʝ ʙʣʶʜʦ ʙʦʣʴʰʝ 
ʜʚʫʭ-ʪʨʝʭ ʨʘʟ ʚ ʥʝʜʝʣʶ, ʘ ʙʣʶʜʘ ʠʟ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʧʨʦʜʫʢʪʦʚ ï ʚ ʦʜʠʥ ʜʝʥʴ. ʂʦʛʜʘ ʝʜʘ ʚʢʫʩʥʦ ʧʘʭʥʝʪ, ʚʳ-
ʛʣʷʜʠʪ ʘʧʧʝʪʠʪʥʦ ʠ ʠʤʝʝʪ ʭʦʨʦʰʠʡ ʚʢʫʩ, ʪʦ ʠ ʘʧʧʝʪʠʪ ʧʦʷʚʣʷʝʪʩʷ ʣʫʯʰʝ, ʠ ʞʝʣʫʜʦʢ ʣʫʯʰʝ ʨʘʙʦʪʘʝʪ [3]. 

ʈʧʦʸʫʡʞ ʧ ʠʙʩʙʠʦʧʥ ʠʙʚʧʤʞʛʙʦʡʡ, ʞʜʧ ʡʪʫʧʰʦʡʣʙʮ, ʨʬʫʸʮ ʨʞʩʞʝʙʰʡ. 
ɿʘʨʘʟʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ð ɻ ʪʦ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʧʨʦʥʠʢʥʦʚʝʥʠʠ 

ʚ ʦʨʛʘʥʠʟʤ ʧʘʪʦʛʝʥʥʳʭ (ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ) ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʙʘʢʪʝʨʠʡ, ʚʠʨʫʩʦʚ, ʛʨʠʙʢʦʚ, ʧʘʨʘʟʠʪʦʚ). 
ʊʘʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʩʧʦʩʦʙʥʳ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ, ʟʘʨʘʞʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ, ʠ ʧʨʠʚʦ-
ʜʠʪʴ ʢ ʵʧʠʜʝʤʠʷʤ ʠ ʧʘʥʜʝʤʠʷʤ [5]. 

ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʝʢʮʠʠ ʥʘʟʳʚʘʶʪ ʞʠʚʦʡ ʦʨʛʘʥʠʟʤ ʠʣʠ ʥʝʦʜʫʰʝʚʣʝʥʥʳʡ ʧʨʝʜʤʝʪ ʚ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʝ, ʛʜʝ ʚʦʟʙʫʜʠʪʝʣʴ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚʳʞʠʚʘʝʪ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʨʘʟʤʥʦʞʘʝʪʩʷ, 
ʫʚʝʣʠʯʠʚʘʷ ʩʚʦʶ ʧʦʧʫʣʷʮʠʶ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʦʪʣʠʯʠʝ ʠʩʪʦʯʥʠʢʘ ʠʥʬʝʢʮʠʠ ʦʪ ʬʘʢʪʦʨʘ ʧʝʨʝʜʘʯʠ, ʢʦʪʦ-
ʨr ʡ ʣʠʰʴ ʤʝʭʘʥʠʯʝʩʢʠ ʧʝʨʝʥʦʩʠʪ ʚʦʟʙʫʜʠʪʝʣʝʡ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʨʦʩʪʫ. 

ʇʫʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʝʢʮʠʠ ð ɻ ʪʦ ʢʦʥʢʨʝʪʥʳʝ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʷ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʝʨʝʥʦʩ ʚʦʟʙʫʜʠʪʝʣʷ ʠʟ ʦʜʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʚ ʜʨʫʛʦʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʵʧʠʜʝʤʠʯʝ-
ʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

ʈʩʡʠʦʙʣʡ ʡ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʠʙʩʙʠʦʴʮ ʠʙʚʧʤʞʛʙʦʡʢ (ʜʩʡʨʨ, ʙʦʜʡʦʙ, ʣʡʱʞʰʦʴʞ ʡʦʭʞʣʯʡʡ). 
ɻʨʠʧʧ ʠ ʆʈɿ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʦʨʘʞʘʶʱʠʝ ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ ʠ 

ʧʝʨʝʜʘʶʱʠʝʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ ʦʪ ʟʘʨʘʞʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠʣʠ ʚʠʨʫʩʦʥʦʩʠʪʝʣʷ. ʕʪʠ ʟʘʙʦʣʝ-
ʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, ʝʞʝʛʦʜʥʦ ʟʘʪʨʘʛʠʚʘʷ ʦʪ 10% ʜʦ 25% ʥʘʩʝʣʝʥʠʷ, ʘ ʚ ʧʝ-
ʨʠʦʜʳ ʢʨʫʧʥʳʭ ʵʧʠʜʝʤʠʡ - ʜʦ 80%. ʏʝʣʦʚʝʢ, ʟʘʙʦʣʝʚʰʠʡ ʛʨʠʧʧʦʤ, ʠ, ʚʦʟʤʦʞʥʦ, ʟʜʦʨʦʚʳʝ ʚʠʨʫʩʦʥʦʩʠ-
ʪʝʣʠ. 

ɸʥʛʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʝʢʮʠʦʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʙʘʢʪʝʨʠʷʤʠ, ʢʦʪʦʨʦʝ ʧʦʨʘ-
ʞʘʝʪ ʥʝʙʥʳʝ ʤʠʥʜʘʣʠʥʳ ʠ ʧʝʨʝʜʘʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ ʦʪ ʟʘʨʘʞʝʥʥʦʛʦ 
ʯʝʣʦʚʝʢʘ ʠʣʠ ʥʦʩʠʪʝʣʷ ʙʘʢʪʝʨʠʡ, ʦʩʦʙʝʥʥʦ ʧʦʩʣʝ ʦʙʱʝʛʦ ʠʣʠ ʣʦʢʘʣʴʥʦʛʦ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ, ʩʧʦʩʦʙ-
ʩʪʚʫʶʱʝʛʦ ʘʢʪʠʚʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʷ. ʉʠʤʧʪʦʤʳ ʚʢʣʶʯʘʶʪ ʙʦʣʴ ʚ ʛʦʨʣʝ ʧʨʠ ʛʣʦʪʘʥʠʠ, ʦʱʫʱʝʥʠʝ ʩʫʭʦʩʪʠ 
ʚ ʛʦʨʣʝ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʟʥʦʙ, ʦʙʱʫʶ ʩʣʘʙʦʩʪʴ, ʛʦʣʦʚʥʫʶ ʙʦʣʴ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʠ ʙʦ-
ʣʝʟʥʝʥʥʦʩʪʴ ʥʝʙʥʳʭ ʤʠʥʜʘʣʠʥ ʩ ʥʘʣʝʪʦʤ ʠ ʧʨʦʙʢʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʙʝʣʦʛʦ ʮʚʝʪʘ. ʃʝʯʝʥʠʝ ʨʝʢʦʤʝʥʜʫʝʪ-
ʩʷ ʧʨʦʚʦʜʠʪʴ ʚ ʙʦʣʴʥʠʮʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10-12 ʜʥʝʡ. 

ʆʩʪʨʳʝ ʢʠʰʝʯʥʳʝ ʠʥʬʝʢʮʠʠ ï ʵʪʦ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʦʨʘʞʘʶʱʠʭ ʧʠʱʝʚʘʨʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. 
ʆʥʠ ʚʳʟʳʚʘʶʪʩʷ ʙʘʢʪʝʨʠʷʤʠ ʠʣʠ ʚʠʨʫʩʘʤʠ ʠ ʧʝʨʝʜʘʶʪʩʷ ʦʪ ʙʦʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʠʣʠ ʥʦʩʠʪʝʣʷ ʯʝʨʝʟ 
ʧʠʱʫ, ʚʦʜʫ ʠʣʠ ʧʨʝʜʤʝʪʳ. ʄʠʢʨʦʙʳ ʯʘʱʝ ʚʩʝʛʦ ʚʳʭʦʜʷʪ ʩ ʢʘʣʦʤ, ʠʥʦʛʜʘ ʩ ʨʚʦʪʦʡ (ʢʘʢ ʧʨʠ ʭʦʣʝʨʝ) ʠʣʠ 
ʤʦʯʦʡ (ʢʘʢ ʧʨʠ ʙʨʶʰʥʦʤ ʪʠʬʝ). ɺ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʚʣʘʞʥʦʩʪʴ, ʦʪʩʫʪʩʪʚʠʝ ʩʦʣʥʮʘ ʠ ʥʠʟʢʘʷ 
ʪʝʤʧʝʨʘʪʫʨʘ) ʦʥʠ ʤʦʛʫʪ ʩʦʭʨʘʥʷʪʴʩʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʤʝʩʷʮʘʤʠ. ʆʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʦʥʠ ʨʘʟʤʥʦʞʘ-
ʶʪʩʷ ʚ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʚʘʨʝʥʦʤ ʤʷʩʝ ʠ ʚʦʜʝ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʫʭʠ ʠ 
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ʛʨʷʟʥʳʝ ʨʫʢʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʥʦʩʷʪ ʤʠʢʨʦʙʳ ʥʘ ʝʜʫ ʠ ʧʨʝʜʤʝʪʳ. ʆʧʘʩʥʳ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʚʝʨʛʘ-
ʣʠʩʴ ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʧʨʦʩʨʦʯʝʥʥʳʝ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʠʟ-ʟʘ ʧʦʧʘʜʘʥʠʷ ʚ ʥʝʝ 
ʬʝʢʘʣʠʡ, ʘʚʘʨʠʡ ʥʘ ʚʦʜʦʧʨʦʚʦʜʝ ʠʣʠ ʢʫʧʘʥʠʷ ʚ ʛʨʷʟʥʳʭ ʚʦʜʦʝʤʘʭ. ʇʣʦʭʦʝ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʪʫʘ-
ʣʝʪʦʚ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʝʢʮʠʡ ʯʝʨʝʟ ʨʫʢʠ ʠ ʧʨʝʜʤʝʪʳ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 
ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʇʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠ-
ʷʶʱʠʭ ʥʘ ʨʦʩʪ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ, ʨʘʩʧʨʦʩʪʨʘ-
ʥʸʥʥʦʩʪʴ ʚʨʝʜʥʳʭ ʧʨʠʚʳʯʝʢ ʠ ʩʥʠʞʝʥʠʝ ʠʤʤʫʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ 
ʚʦʟʨʘʩʪʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ, ʚʦʧʨʦʩʘʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨ-
ʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʝʨʚʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʝʟʥʠ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴ-
ʥʳʭ ʧʫʪʝʡ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʨʦʜʦʣʞʘʶʪ ʟʘʥʠʤʘʪʴ ʦʜʥʦ ʠʟ ʚʝʜʫ-
ʱʠʭ ʤʝʩʪ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʌ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʝʨʭʥʠʝ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ, ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ, ʧʨʦʬʠʣʘʢ-
ʪʠʢʘ, ʬʘʢʪʦʨʳ ʨʠʩʢʘ. 
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ɹʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʯʘʩʪʳʭ ʧʨʠ-

ʯʠʥ ʦʙʨʘʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʟʘ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚ ʦʩʝʥʥʝ-
ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʦʩʪʨʳʭ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʡ. ʇʦ 
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XXI ȋȄȅȃȒȌǿȏȍȃȌǿȞ ȌǿȒȖȌȍ-ȎȏǿȉȑȇȖȄȐȉǿȞ ȉȍȌȓȄȏȄȌȕȇȞ  z ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʜʘʥʥʳʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʩʝʟʦʥʥʳʝ ʧʦʜʲʸʤʳ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʝʞʝʛʦʜʥʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʳʩʦʢʦʡ 
ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʦʣʠʢʣʠʥʠʢʠ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʝ ʦʪʜʝʣʝʥʠʷ [7]. ʅʝʩʤʦʪʨʷ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʨʘʩʰʠʨʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʣʥʦʩʪʴʶ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʧʦʢʘ 
ʥʝ ʫʜʘʸʪʩʷ. 

ʇʦʩʣʝ ʧʘʥʜʝʤʠʠ ʢʦʨʦʥʘʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʦʪʥʦʰʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʨʝʩʧʠʨʘʪʦʨʥʳʤ ʟʘʙʦʣʝʚʘʥʠ-
ʷʤ ʟʘʤʝʪʥʦ ʠʟʤʝʥʠʣʦʩʴ. ʄʥʦʛʠʝ ʧʘʮʠʝʥʪʳ ʩʪʘʣʠ ʚʥʠʤʘʪʝʣʴʥʝʝ ʦʪʥʦʩʠʪʴʩʷ ʜʘʞʝ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 
ʩʠʤʧʪʦʤʘʤ ʧʨʦʩʪʫʜʳ ʠ ʯʘʱʝ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʨʘʯʘʤ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʟʘʙʦʣʝʚʘʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘ-
ʣʠʩʪʳ ʩʚʷʟʳʚʘʶʪ ʨʦʩʪ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʥʝ ʪʦʣʴʢʦ ʩ ʨʝʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ, 
ʥʦ ʠ ʩ ʙʦʣʝʝ ʘʢʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ ʨʝʩʧʠʨʘʪʦʨʥʦʡ ʧʘʪʦʣʦʛʠʠ [6, ʩ. 21]. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨ-
ʛʘʥʠʟʘʮʠʷʭ ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʘʙʦʨʘʪʦʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʦʩʪʘʶʪʩʷ 
ʨʠʥʠʪʳ, ʬʘʨʠʥʛʠʪʳ, ʪʦʥʟʠʣʣʠʪʳ ʠ ʦʩʪʨʳʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʚʠʨʫʩʥʳʝ ʠʥʬʝʢʮʠʠ. ʋ ʜʝʪʝʡ ʯʘʱʝ ʜʠʘʛʥʦ-
ʩʪʠʨʫʶʪʩʷ ʦʩʪʨʳʝ ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʡ, ʪʦʛʜʘ ʢʘʢ ʩʨʝʜʠ ʚʟʨʦʩʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ 
ʭʨʦʥʠʯʝʩʢʠʝ ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʅʘ ʧʨʘʢʪʠʢʝ ʧʘʮʠʝʥʪʳ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʦʙʨʘʱʘʶʪʩʷ ʟʘ ʤʝʜʠ-
ʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʫʞʝ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʦʩʣʦʞʥʝʥʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʣʝʯʝʥʠʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʜʦʣʞʠ-
ʪʝʣʴʥʦʩʪʴ ʪʝʨʘʧʠʠ. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
ɺ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʜʝʪʩʢʦʤʫ ʢʦʣʣʝʢʪʠʚʫ ʨʝʙʸʥʦʢ ʤʦʞʝʪ ʧʝʨʝʥʦʩʠʪʴ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ ʥʝ-
ʩʢʦʣʴʢʦ ʨʘʟ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ [2, ʩ. 117]. ʇʝʜʠʘʪʨʳ ʩʚʷʟʳʚʘʶʪ ʵʪʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʤ-
ʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʦʩʪʦʷʥʥʳʤ ʢʦʥʪʘʢʪʦʤ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʠʥʬʝʢʮʠʠ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʤʦ-
ʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʃʆʈ-ʦʨʛʘʥʦʚ. 

ʉʝʡʯʘʩ ʩʧʝʮʠʘʣʠʩʪʳ ʚʩʸ ʯʘʱʝ ʦʙʨʘʱʘʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʚʣʠʷʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʩʦ-
ʩʪʦʷʥʠʝ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ. ɺ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʦʨʦʜʘʭ ʭʨʦʥʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚʝʨʭʥʠʭ ʜʳʭʘ-
ʪʝʣʴʥʳʭ ʧʫʪʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʤʝʪʥʦ ʯʘʱʝ. ʇʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʳʭʣʦʧʥʳʭ 
ʛʘʟʦʚ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʜʨʘʞʝʥʠʶ ʩʣʠʟʠʩʪʦʡ ʦʙʦʣʦʯʢʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ 
ʩʥʠʞʝʥʠʶ ʤʝʩʪʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ [4, ʩ. 45]. ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʫ ʣʶʜʝʡ, ʧʨʦʞʠʚʘʶʱʠʭ ʨʷʜʦʤ ʩ 
ʢʨʫʧʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ. 

ʂʨʦʤʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝ-
ʥʠʷ. ʂʫʨʝʥʠʝ ʦʩʪʘʸʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ 
ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʙʘʯʥʳʡ ʜʳʤ ʥʘʨʫʰʘʝʪ ʨʘʙʦʪʫ ʤʝʨʮʘʪʝʣʴʥʦʛʦ 
ʵʧʠʪʝʣʠʷ ʠ ʫʭʫʜʰʘʝʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʯʠʱʝʥʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ 
ʥʝʜʦʩʪʘʪʦʢ ʩʥʘ, ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝʫʪʦʤʣʝʥʠʝ ʠ ʥʠʟʢʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 
ʋʙʚʤʡʯʙ 1 

ʇʪʧʚʞʦʦʧʪʫʡ ʩʙʪʨʩʧʪʫʩʙʦʞʦʡʸ ʠʙʚʧʤʞʛʙʦʡʢ 
 ʛʞʩʮʦʡʮ ʝʴʮʙʫʞʤʵʦʴʮ ʨʬʫʞʢ ʪʩʞʝʡ ʩʙʠʤʡʰʦʴʮ ʜʩʬʨʨ ʦʙʪʞʤʞʦʡʸ 

ɼʩʬʨʨʙ ʦʙʪʞʤʞʦʡʸ ʆʙʡʚʧʤʞʞ ʮʙʩʙʣʫʞʩʦʴʞ ʧʪʧʚʞʦʦʧʪʫʡ 

ɼʝʪʠ ʜʦʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʏʘʩʪʳʝ ʵʧʠʟʦʜʳ ʆʈɺʀ ʚ ʧʝʨʠʦʜ ʘʜʘʧʪʘʮʠʠ ʢ ʢʦʣʣʝʢʪʠʚʫ 

ʐʢʦʣʴʥʠʢʠ ɹʳʩʪʨʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʢʦʣʣʝʢʪʠʚʘʭ 

ʊʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ ɺʳʩʦʢʘʷ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʩʘʤʦʣʝʯʝʥʠʷ 

ʇʦʞʠʣʳʝ ʣʶʜʠ ʇʦʚʳʰʝʥʥʳʡ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ 

 
ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʩʘʤʦʣʝʯʝʥʠʷ ʦʩʪʘʸʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʫʘʣʴʥʦʡ. ʄʥʦʛʠʝ ʧʘʮʠʝʥ-

ʪʳ ʥʘʯʠʥʘʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʩʦʚʝʪʳ ʟʥʘʢʦ-
ʤʳʭ ʠʣʠ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʀʥʪʝʨʥʝʪʘ. ʆʩʦʙʝʥʥʦ ʯʘʩʪʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ, 
ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠ ʚʠʨʫʩʥʳʭ ʠʥʬʝʢʮʠʷʭ ʦʙʳʯʥʦ ʥʝ ʜʘʸʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʬʬʝʢʪʘ [5, ʩ. 41]. ʇʦʜʦʙ-
ʥʘʷ ʧʨʘʢʪʠʢʘ ʩʦʟʜʘʸʪ ʨʠʩʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢ ʘʥʪʠʙʠʦʪʠʢʘʤ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʬʠʣʘʢʪʠʢʠ ʦʩʪʘʸʪʩʷ ʩʝʟʦʥʥʘʷ ʚʘʢʮʠʥʘʮʠʷ ʧʨʦʪʠʚ ʛʨʠʧʧʘ. ʇʦ ʜʘʥʥʳʤ 
ʄʠʥʠʩʪʝʨʩʪʚʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʈʌ, ʚʘʢʮʠʥʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʪʷʞʸʣʦʛʦ ʪʝʯʝʥʠʷ ʟʘ-
ʙʦʣʝʚʘʥʠʷ ʠ ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ ʦʩʣʦʞʥʝʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ ʠʟ ʛʨʫʧʧ ʨʠʩʢʘ. ʆʜʥʘʢʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʠ-
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ʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʢ ʩʦʙʩʪʚʝʥʥʦʤʫ ʟʜʦʨʦʚʴʶ ʠ ʩʦ-
ʙʣʶʜʝʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ. 

ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʩ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʥʘʩʝʣʝ-
ʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʝ ʠʥʬʝʢʮʠʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ ʚ ʥʝʙʦʣʴʰʠʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ. ɺ ʪʦ 
ʞʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʩʧʝʮʠʘʣʠ-
ʟʠʨʦʚʘʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʟʜʥʝʤʫ ʚʳʷʚʣʝʥʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘ-
ʥʠʡ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʘ ʦʩʣʦʞʥʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʝʟʥʠ ʦʨʛʘʥʦʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʧʨʦʜʦʣʞʘʶʪ ʦʩʪʘʚʘʪʴʩʷ ʩʝʨʴʸʟʥʦʡ 
ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ. ʅʘ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʤʝʜʠʮʠʥ-
ʩʢʠʝ, ʥʦ ʠ ʩʦʮʠʘʣʴʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʩʪʘ-
ʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʝ ʠʥʬʦʨʤʠʨʦ-
ʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ ʩʧʦʩʦʙʘʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

 
ʊʨʡʪʧʣ ʡʪʫʧʰʦʡʣʧʛ 

 
1. ʇʘʣʴʯʫʥ ɺ.ʊ. ʆʪʦʨʠʥʦʣʘʨʠʥʛʦʣʦʛʠʷ. ï ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2024. ï 512 ʩ. 
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ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɸʥʜʨʠʘʥʦʚʘ ɻʘʣʠʥʘ ʅʠʢʦʣʘʝʚʥʘ 
ʜ.ʬ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ  ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦ-
ʦʭʨʘʥʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʣʝʢʘʨ-
ʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʢ ʬʘʢʪʦʨʘ, ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʱʝʛʦ ʥʘ ʢʘʯʝʩʪʚʦ ʣʝʯʝʙʥʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦ-
ʮʝʩʩʘ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʨʘʮʠʦʥʘʣʴʥʘʷ ʪʦʚʘʨʥʦ ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʧʦʣʠʪʠʢʘ ʚ 
ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʘ ʠʤʝʥʥʦ, ʦʧʪʠʤʠʟʘʮʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ 
ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʠʩʙʘʣʘʥʩʦʚ ʚ ʧʦʩʪʘʚʢʘʭ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚʩʝʭ ʢʘʪʝʛʦ-
ʨʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʩʪʝʤʧʦʨʘʣʴʥʳʝ ʧʨʦʧʠʩʠ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʤʝʜʠʮʠʥʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʛʦʜʦ-
ʚʘʷ ʧʦʪʨʝʙʥʦʩʪʴ, ʧʦʩʪʘʚʱʠʢʠ, GMP 
 

DETERMINATION OF THE NEED FOR PHARMACEUTICAL SUBSTANCES FOR A PHARMACY WITH 
THE RIGHT TO MANUFACTURE 

 
Krasilnikova Diana Evgenievna  

 
Scientific adviser: Andrianova Galina Nikolaevna  

 
Abstract: This paper examines the problem of effective management in the healthcare sector at the current 
stage of market economy development, with a focus on the organization of drug provision as a factor that di-
rectly affects the quality of the medical and diagnostic process. An important aspect of the study is the rational 
product assortment policy in pharmaceutical activities, namely, the optimization of the range of medicines to 
eliminate imbalances in supplies and maximize the satisfaction of the needs of all consumer categories. 
Keywords: extemporaneous prescriptions, dosage forms, medical organizations, annual demand 

 
ʉʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ - ʵʪʦ ʚʦʧʨʦʩʳ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʨʛʘʥʠ-
ʟʘʮʠʷ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʃʆ), ʥʘʧʨʷʤʫʶ ʦʧʨʝʜʝʣʷʶʱʘʷ ʢʘʯʝʩʪʚʦ ʣʝʯʝʙʥʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʂʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ, ʚʢʣʶʯʘʷ ʝʸ ʘʧʪʝʯʥʫʶ ʩʪʨʫʢʪʫ-
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ʨʫ, ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʘʷ ʪʦʚʘʨʥʦ-ʘʩʩʦʨʪʠʤʝʥʪʥʘʷ ʧʦʣʠʪʠʢʘ ʚ ʩʬʝʨʝ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ. ʆʧʪʠʤʠʟʘʮʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʃʇ) ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʜʠʩʙʘʣʘʥʩʳ 
ʚ ʧʦʩʪʘʚʢʘʭ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ - ʦʪ ʦʪʜʝʣʴʥʳʭ 
ʧʘʮʠʝʥʪʦʚ ʜʦ ʦʪʜʝʣʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ [1]. 

ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʧʪʝʢ ʚ ʈʌ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 66,3% 
ʵʢʩʪʝʤʧʦʨʘʣʴʥʳʭ ʬʦʨʤ ʦʪʧʫʱʝʥʦ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʉʚʝʜʝʥʠʷ ʦ ʚʦʩʪʨʝʙʦʚʘʥ-
ʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʠʣʠ 309 ʘʧʪʝʢ: ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 191 ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʥʝ-
ʧʘʪʝʥʪʦʚʘʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ (ʄʅʅ) ʠ 44 ʥʘʠʤʝʥʦʚʘʥʠʷʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ 
ʧʨʦʠʟʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 51,6% - ʵʪʦ ʘʧʪʝʢʠ, ʢʘʢ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 
48,4% - ɻ ʪʦ ʘʧʪʝʢʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʨʦʟʥʠʯʥʫʶ ʪʦʨʛʦʚʣʶ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ [2].  

ɺ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʚʪʦʥʦʤʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʉʚʝʨʜ-
ʣʦʚʩʢʘʷ ʦʙʣʘʩʪʥʘʷ ʙʦʣʴʥʠʮʘ ˉ2è (ɻɸʋɿ ʉʆ çʉʆɹ ˉ2è) ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʘʧʪʝʢʘ ʢʘʢ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʝ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʘʷʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝʤ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʜʣʷ 
ʦʪʜʝʣʝʥʠʡ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʦʪʦʚʳʤʠ ʣʝʢʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʧʘʮʠʝʥ-
ʪʦʚ ʩʪʘʮʠʦʥʘʨʘ. 

ɸʧʪʝʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʝʨʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʦʚ, ʤʘʟʝʡ ʠ 
ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʨʝʜʩʪʚ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʜʠʮʠʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ (ʄʆ), ʚ ʯʘʩʪʥʦʩʪʠ ʦʪʜʝʣʝʥʠʡ 
ʄʆ, ʚʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ - ʩʥʘʙʞʝʥʠʝ ʛʦʪʦʚʳʤʠ ʃʇ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʜʠʩʧʘʥʩʝʨʠʟʘʮʠʶ.  

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ ʠʟ ʦʪʜʝʣʝʥʠʡ ʩʪʘʮʠʦʥʘʨʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 21 ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʢʩʪʝʤ-
ʧʦʨʘʣʴʥʳʭ ʧʨʦʧʠʩʝʡ (ʪʘʙʣ.1). 

 
ʋʙʚʤʡʯʙ 1  

ʈʞʩʞʰʞʦʵ ʤʞʣʙʩʪʫʛʞʦʦʴʮ ʭʧʩʥ ʝʤʸ ʧʫʝʞʤʞʦʡʢ ʅʇ 
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ʊʧʪʫʙʛ: ʈʩʡʥʞʦʞʦʡʞ 

1. ɺʘʟʝʣʠʥ 50,0 - ʦʩʥʦʚʘ ʜʣʷ ʤʘʟʝʡ ʠ ʣʠʥʠʤʝʥʪʦʚ, 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦ-
ʛʘʪʝʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʥʘʨʫʞ-

ʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

2. ɻʣʠʮʝʨʠʥ ʩʪʝʨʠʣʴʥʳʡ 30,0 - ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʫʨʦʣʦʛʠʯʝʩʢʦʤ 
ʦʪʜʝʣʝʥʠʠ 

 

3. ʊʠʟʦʣʴ + ʜʠʢʣʦʬʝʥʘʢ 10,0 ɼʠʢʣʦʬʝʥʘʢ-ʥʘʪʨʠʡ 0,05ʛ 
ʊʠʟʦʣʴ ʜʦ 10,0 ʛ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʟʠʦʢʘʙʠʥʝʪʘ 

4. 
 
ʊʠʟʦʣʴ + ʛʠʜʨʦʢʦʨʪʠʟʦʥ 10,0 ɻʠʜʨʦʢʦʨʪʠʟʦʥ 0,0025 ʛ 

ʊʠʟʦʣʴ ʜʦ 10,0 ʛ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʟʠʦʢʘʙʠʥʝʪʘ 

5. ʊʠʟʦʣʴ+ ʣʠʜʘʟʘ 10,0 ʃʠʜʘʟʘ 64ʋɽ -0,1 ʛ 
ʊʠʟʦʣʴ 9,9 ʛ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʠʟʠʦʢʘʙʠʥʝʪʘ 

6. ʄʝʪʠʣʫʨʘʮʠʣʦʚʘʷ ʤʘʟʴ 5% 
30 ʛ 

ʄʝʪʠʣʫʨʘʮʠʣ 5,0 ʛ 
ɺʘʟʝʣʠʥ 45,0 ʛ 
ʃʘʥʦʣʠʥ 31,5 ʛ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ 13,5 

ʄʘʟʴ ʥʝʦʙʭʦʜʠʤʘ ʚ ʛʠʥʝʢʦʣʦʛʠʯʝ-
ʩʢʦʤ ʦʪʜʝʣʝʥʠʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ 
ʜʣʷ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʠ, ʣʝʯʝʥʠʝ 

ʧʦʚʨʝʞʜʝʥʠʡ 
 

7. ʄʘʟʴ ʇʨʠʦʙʨʘʞʝʥʩʢʦʛʦ 20,0 ʅʦʚʦʢʘʠʥ 0,1 ʛ 
ʄʝʥʪʦʣ 0,1 ʛ 

ʈ-ʨ ʜʠʤʝʜʨʦʣʘ 0,1ʤʣ 
ʃʘʥʦʣʠʥ 10,0 ʛ 
ɺʘʟʝʣʠʥ 10,0 ʛ 

ʈ-ʨ ʘʜʨʝʥʘʣʠʥʘ 0,4 ʤʣ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʤʘʟʴ, ʢʦʪʦʨʘʷ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʤʘʟʳʚʘʥʠʷ 
ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ ʥʦʩʘ 
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ʊʧʪʫʙʛ: ʈʩʡʥʞʦʞʦʡʞ 

8. ʈʘʩʪʚʦʨ ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦ-
ʪʳ 5% - 30 ʤʣ ʠ 50 ʤʣ 

ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 5,0 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 ʤʣ 

ʨʘʩʪʚʦʨ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʛʠʥʝʢʦʣʦ-
ʛʠʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʠʟʠʩʪʳʭ 

9. ʈʘʩʪʚʦʨ ʃʶʛʦʣʷ ʚʦʜʥʳʡ 1% 
50 ʤʣ 

ʂʘʣʠʷ ʠʦʜʠʜ 10 ʛ 
ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʡʦʜ 5ʛ ɼʠ-
ʩʪʠʣʣʠʨʦʚʘʥʥʘʷ ʚʦʜʘ ʜʦ 100 

ʤʣ 

ʚ ʦʙʦʨʦʪʝ ʚ ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪ-
ʜʝʣʝʥʠʠ, ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʣʠʟʠ-
ʩʪʳʭ. ʀʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʨʘʟʥʦʡ 
ʢʦʥʮʝʥʪʨʘʮʠʠ, ʥʘʧʨʠʤʝʨ 2% ʠ 
0,2%, ʥʦ ʚ ʘʧʪʝʢʝ ʠʟʛʦʪʘʚʣʠʚʘʝʪ-
ʩʷ ʪʦʣʴʢʦ 1%, ʪʘʢ ʢʘʢ ʥʝʪ ʧʦʪʨʝʙ-
ʥʦʩʪʠ ʚ ʜʨʫʛʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ. 

10. ʈʘʩʪʚʦʨ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ 
3% 150 ʤʣ 

ʇʝʨʛʠʜʨʦʣʴ 40,82% - 11,02 
ʤʣ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 150 ʤʣ 

ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʡ ʨʘʩʪʚʦʨ ʜʣʷ 
ʥʘʨʫʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʥʝʦʙʭʦ-
ʜʠʤ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 
ʛʠʥʝʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

11. ʈʘʩʪʚʦʨ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ 
6% 1000 ʤʣ 

ʇʝʨʛʠʜʨʦʣʴ 40,82% - 146,98 
ʤʣ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 1000 ʤʣ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ 
ʜʝʟʠʥʬʝʢʮʠʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

12. ʈʘʩʪʚʦʨ ʭʣʦʨʛʝʢʩʠʜʠʥʘ 
0,05% 200 ʤʣ 

ʍʣʦʨʛʝʢʩʠʜʠʥʘ ʙʠʛʣʶʢʦʥʘʪ 
20% 0,5 ʤʣ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 200 ʤʣ 

ʘʥʪʠʩʝʧʪʠʢ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʞʠ, 
ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ, ʠʥʩʪʨʫʤʝʥ-

ʪʦʚ 

13. ʈʘʩʪʚʦʨ ʭʣʦʨʛʝʢʩʠʜʠʥʘ 
0,02% 200 ʤʣ 

ʍʣʦʨʛʝʢʩʠʜʠʥ ʙʠʛʣʶʢʦʥʘʪ 
20% 0,2 ʤʣ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 200 ʤʣ 

ʘʥʪʠʩʝʧʪʠʢ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʞʠ, 
ʩʣʠʟʠʩʪʳʭ ʦʙʦʣʦʯʝʢ 

14. ʈʘʩʪʚʦʨ ʬʦʨʤʘʣʠʥʘ 10% 
20 ʤʣ 

ʌʦʨʤʘʣʠʥ 2,0 ʛ 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 20 ʤʣ 

ʨʘʩʪʚʦʨ ʜʣʷ ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʷ 
ʙʠʦʤʘʪʝʨʠʘʣʘ, ʧʨʠʤʝʥʷʝʪʩʷ ʚ 
ʵʥʜʦʩʢʦʧʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ 

15. ʈʘʩʪʚʦʨ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ 5% 
10 ʤʣ 

ʎʠʪʨʘʪ ʥʘʪʨʠʷ 0,5 ʛ 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 10 ʤʣ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪ 
ʢʨʦʚʠ 

16. ʅʦʚʦʢʘʠʥ 2% 100 ʤʣ ʅʦʚʦʢʘʠʥ ʛʠʜʨʦʭʣʦʨʠʜ 2,0 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 ʤʣ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, 
ʚ ʬʠʟʢʘʙʠʥʝʪʝ 

17. ʈʘʩʪʚʦʨ ʢʘʣʠʷ ʠʦʜʠʜʘ 3% 
100 ʤʣ 

ʂʘʣʠʡ ʠʦʜʠʜ 3,0 ʛ 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 ʤʣ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ʨʘʩʪʚʦʨʦʚ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

 

18. ʈʘʩʪʚʦʨ ʵʫʬʠʣʣʠʥʘ 2% 
200 ʤʣ 

ɸʤʠʥʦʬʠʣʣʠʥ (ʵʫʬʠʣ-
ʣʠʥ) 2,0 ʛ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 200 ʤʣ 

ʨʘʩʪʚʦʨ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

19. ʈʘʩʪʚʦʨ ʥʘʪʨʠʷ ʙʨʦʤʠʜʘ 3% 
100 ʤʣ 

ʅʘʪʨʠʷ ʙʨʦʤʠʜ 3,0 ʛ 
ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 ʤʣ 

ʨʘʩʪʚʦʨ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

20. ʈʘʩʪʚʦʨ ʢʘʣʴʮʠʷ ʭʣʦʨʠʜʘ 3% 
100 ʤʣ 

ʂʦʥʮʝʥʪʨʘʪ ʢʘʣʴʮʠʷ ʭʣʦʨʠʜʘ 
50% 6 ʤʣ 

ɺʦʜʘ ʦʯʠʱʝʥʥʘʷ ʜʦ 100 ʤʣ 

ʨʘʩʪʚʦʨ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

21. ʇʦʨʦʰʦʢ çɸʥʪʠʛʨʠʧʧʠʥè ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 0,2 
ɸʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ ʢʠʩʣʦʪʘ 

0,5 
ɼʠʤʝʜʨʦʣ 0,02 
ʈʫʪʠʥ 0,02 

ʂʘʣʴʮʠʷ ʛʣʶʢʦʥʘʪ 0,1 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʪʘʮʠʦʥʘʨʝ, ʧʨʠ 
ʥʘʯʘʣʝ ʆʈɺʀ 
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ʇʦ ʜʘʥʥʳʤ ʞʫʨʥʘʣʘ ʫʯʝʪʘ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʦʩʪʨʝʙʦ-
ʚʘʥʥʳʝ ʧʦʟʠʮʠʠ (ʨʠʩ.1.): 

 

 
ʉʡʪ. 1. ʃʧʤʡʰʞʪʫʛʞʦʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʶʣʪʫʞʥʨʧʩʙʤʵʦʴʮ ʨʩʧʨʡʪʞʢ ʨʧ ʰʡʪʤʬ ʰʡʪʤʬ ʧʭʧʩʥʤʞʦʦʴʮ 

ʫʩʞʚʧʛʙʦʡʢ/ʩʞʯʞʨʫʧʛ ʦʙ ʣʧʦʣʩʞʫʦʬʷ ʨʩʧʨʡʪʵ ʠʙ ʛʴʚʩʙʦʦʴʢ ʨʞʩʡʧʝ 
 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʬʦʨʤʳ ʩ çʊʠʟʦʣʝʤè: çʊʠʟʦʣʴ + ʜʠʢ-
ʣʦʬʝʥʘʢ 10,0è (28.99) ʠ çʊʠʟʦʣʴ + ʣʠʜʘʟʘ 10,0è (19.9), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʜʦʤʠʥʠʨʫʶʱʫʶ ʜʦʣʶ ʚ ʨʘʩ-
ʩʤʘʪʨʠʚʘʝʤʦʡ ʚʳʙʦʨʢʝ. 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ (10.5) ʫ çʈȤʨ ʎʠʪʨʘʪʘ ʥʘʪʨʠʷ 5%è, ʘ ʪʘʢʞʝ ʟʘʤʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʫ çʅʦ-

ʚʦʢʘʠʥ 2% 200 ʤʣè (6.44) ʠ çʈȤʨ ʂʘʣʠʷ ʠʦʜʠʜʘ 3% ï 100 ʤʣè (3.82). 
ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (0.2ï0.47) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʷʜʘ ʨʘʩʪʚʦʨʦʚ ʩ ʥʠʟʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴʶ 

ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ: çʈȤʨ ʢʘʣʴʮʠʷ ʭʣʦʨʠʜʘ 3% 100 ʤʣè, çʈȤʨ ʭʣʦʨʛʝʢʩʠʜʠʥʘ 0,02% 200 
ʤʣè ʠ ʜʨ. 

ɹʘʟʦʚʳʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ (çɺʘʟʝʣʠʥ 50,0è ð 2.53, çɻʣʠʮʝʨʠʥ 30,0è ð 1.86) ʠ ʥʝʢʦʪʦ-
ʨʳʝ ʘʥʪʠʩʝʧʪʠʢʠ (çʈȤʨ ʃʶʛʦʣʷ ʚʦʜʥʳʡ 1% 50 ʤʣè ð 0.61) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʤʝʨʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʇʦʨʷʜʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʩʫʙʩʪʘʥʮʠʷʭ ʜʣʷ ʜʘʥʥʦʡ ʘʧʪʝʯʥʦʡ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʟʘʢʣʶʯʘʣʩʷ ʚ ʠʟʫʯʝʥʠʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʩʫʙʩʪʘʥʮʠʡ. 

ʌʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʛʦʜʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʩʫʙʩʪʘʥʮʠʠ: 
Q=В ὠὭzὅὭzὔὭz ὑ 

ʛʜʝ: 
Q - ʦʙʱʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʫʙʩʪʘʥʮʠʠ ʟʘ ʛʦʜ (ʛ, ʢʛ); 
V i -  ʦʙʲʸʤ ʦʜʥʦʡ ʧʘʨʪʠʠ ʧʨʦʧʠʩʠ i (ʤʣ, ʛ); 
C I - ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʫʙʩʪʘʥʮʠʠ ʚ ʧʨʦʧʠʩʠ i (%); 
N I - ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʪʠʡ ʧʨʦʧʠʩʠ i, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʟʘ ʛʦʜ; 
K  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʪʝʨʠ (1,03ï1,05). 
ʈʘʩʯʝʪʳ ʧʦʪʨʝʙʥʦʩʪʠ ʩʫʙʩʪʘʥʮʠʡ ʧʦ ʩʘʤʳʤ ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʦʧʠʩʷʤ: 
ʊʠʟʦʣʴ + ʜʠʢʣʦʬʝʥʘʢ 10,0  
Qʪʠʟʦʣʴ= 10,0*72*1,03= 720,0 ʛ 
Qʜʠʢʣʦʬʝʥʘʢ= 0,01*72*1,03= 0,72 ʛ 
ʊʠʟʦʣʴ + ʛʠʜʨʦʢʦʨʪʠʟʦʥ 10,0  
Qʪʠʟʦʣʴ= 10,0*24*1,03= 240,0 ʛ 
Qʛʠʜʨʦʢʦʨʪʠʟʦʥ= 0,01*24*1,03= 0,24 ʛ 
ʊʠʟʦʣʴ + ʣʠʜʘʟʘ 10,0  
Qʪʠʟʦʣʴ= 10,0*36*1,03= 360,0 ʛ 

2,53 1,86 0,61 
4,96 

0,37 0,27 1,51 

10,5 

3,62 3,82 
6,44 
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Qʣʠʜʘʟʘ= 0,01*36*1,03= 0,36 ʛ 
ʈʘʩʪʚʦʨ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ 5% 10 ʤʣ  
Qʮʠʪʨʘʪ ʥʘʪʨʠʷ= 0,5*120*1,03= 61,8 ʛ 
ʈʘʩʪʚʦʨ ʵʫʬʠʣʣʠʥʘ 2% 200 ʤʣ 
Qʘʤʠʥʦʬʠʣʣʠʥ = 200*0,02*84*1,03= 346,08  
ʈʘʩʪʚʦʨ ʥʦʚʦʢʘʠʥʘ 2% 100 ʤʣ 
Qʥʦʚʦʢʘʠʥʘ = 100*0,02*60*1,03= 123,6 ʛ 
ʈʘʩʪʚʦʨ ʢʘʣʠʷ ʡʦʜʠʜʘ 3% 100 ʤʣ  
Qʢʘʣʠʡ ʡʦʜʠʜ = 100*0,03*36*1,03= 111,24 ʛ 
ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʦʧʪʦʚʳʝ ʧʦʩʪʘʚʱʠʢʠ ʧʨʝʜʣʘʛʘʶʪ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ 

ʩʫʙʩʪʘʥʮʠʠ ʚ ʬʘʩʦʚʢʘʭ ʤʝʥʴʰʝʛʦ ʦʙʲʸʤʘ. ɼʘʥʥʳʡ ʬʦʨʤʘʪ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʚʳʛʦʜʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʘʧʪʝʢ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʣʠʯʠʝ ʫ ʦʜʥʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʥʝʩʢʦʣʴʢʠʭ ʪʨʝʙʫʝ-
ʤʳʭ ʧʦʟʠʮʠʡ ʚ ʧʨʘʡʩȤʣʠʩʪʝ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʠ ʟʘʢʫʧʢʠ ʥʝʦʙʭʦʜʠʤʳʭ ʩʫʙʩʪʘʥʮʠʡ 
(ʪʘʙʣ.2.). 

 
ʋʙʚʤʡʯʙ 2  

ɹʦʙʤʡʠ ʜʧʝʧʛʧʢ ʨʧʫʩʞʚʦʧʪʫʡ ʙʨʫʞʣʡ ʛ ʭʙʩʥʙʯʞʛʫʡʰʞʪʣʡʮ ʪʬʚʪʫʙʦʯʡʸʮ ʡ ʨʩʞʝʤʧʟʞʦʡʢ ʛʞʤʡ-
ʰʡʦʴ ʥʡʦʡʥʙʤʵʦʧʜʧ ʧʚʳʞʥʙ ʨʩʧʡʠʛʧʝʡʫʞʤʞʢ ʡ ʨʧʪʫʙʛʲʡʣʧʛ ʭʙʩʥʙʯʞʛʫʡʰʞʪʣʡʮ ʪʬʚʪʫʙʦʯʡʢ 

N 
ʨ/ʨ 

ʆʙʡʥʞʦʧʛʙʦʡʞ ʭʙʩʥʙ-
ʯʞʛʫʡʰʞʪʣʧʢ ʪʬʚʪʫʙʦ-

ʯʡʡ 

ʈʧʫʩʞʚʦʧʪʫʵ 
ʙʨʫʞʣʡ ʛ ʪʬʚ-
ʪʫʙʦʯʡʡ ʦʙ 
ʯʞʤʴʢ ʜʧʝ 

ʅʡʦʡʥʙʤʵʦʴʢ ʧʚʳʞʥ, 
ʣʧʫʧʩʴʢ ʨʩʞʝʤʙʜʙʞʫ 
ʨʩʧʡʠʛʧʝʡʫʞʤʵ 

ʅʡʦʡʥʙʤʵʦʴʢ ʧʚʳʞʥ, ʣʧʫʧʩʴʢ 
ʥʧʟʞʫ ʠʙʣʬʨʡʫʵ ʙʨʫʞʣʙ ʬ ʧʨʫʧʛʧʢ 

ʣʧʥʨʙʦʡʡ ʦʙ ʜʧʝ 

1. ɸʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 259,2 ʛʨ 0,1 ʢʛ 0,1 ʢʛ 

2. ɸʮʝʪʠʣʩʘʣʠʮʠʣʦʚʘʷ 
ʢʠʩʣʦʪʘ 

48 ʛʨ 1 ʢʛ 0,1 ʢʛ 

3. ɺʘʟʝʣʠʥ 7,2 ʢʛ 13 ʢʛ 1 ʢʛ 

4. 
 

ɻʣʠʮʝʨʠʥ 
1,08 ʢʛ 1 ʢʛ 1 ʢʛ 

5. ɼʠʤʝʜʨʦʣ 1,92 ʛʨ 1 ʢʛ 0,02 ʛ 

6. ʂʘʣʠʡ ʠʦʜʠʜ 348 ʛʨ 0,1 ʢʛ 0,1 ʢʛ 

7. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʡʦʜ 120 ʛʨ 0,5 ʢʛ 0,1 ʢʛ 

8. ʂʘʣʴʮʠʷ ʛʣʶʢʦʥʘʪ 96 ʛʨ 0,2 ʢʛ 0,1 ʢʛ 

9. ʈʫʪʠʥ 19,2 ʛʨ 1 ʢʛ 0,050 ʢʛ 

10. ʇʝʨʛʠʜʨʦʣʴ 3924 ʤʣ 1 ʣ 0,5 ʣ 

11. ʍʣʦʨʛʝʢʩʠʜʠʥ ʙʠʛʣʶʢʦ-
ʥʘʪ 

62,4 ʤʣ 1ʣ 0,1 ʣ 

12. ʌʦʨʤʘʣʠʥ 24 ʛʨ 1 ʢʛ 0,1 ʢʛ 

13. ʎʠʪʨʘʪ ʥʘʪʨʠʷ 61,8 ʛʨ 1 ʢʛ 0,1 ʢʛ 

14. ʅʦʚʦʢʘʠʥ 123,6 ʛʨ 1 ʢʛ 0,1 ʢʛ 

15. ʕʫʬʠʣʣʠʥ 346,08 ʛʨ 0,8 ʢʛ 0,1 ʢʛ 

16. ʅʘʪʨʠʷ ʙʨʦʤʠʜ 72 ʛʨ 0,1 ʢʛ 0,1 ʢʛ 

17. ʂʘʣʴʮʠʷ ʭʣʦʨʠʜ 360 ʛʨ 0,5 ʢʛ 0,2ʢʛ 

18. ʊʠʟʦʣʴ 1320 ʛʨ 0,1 ʢʛ 0,1 ʢʛ 

19. ɻʠʜʨʦʢʦʨʪʠʟʦʥ 0,24ʛʨ 0,1 ʢʛ 0,01 ʢʛ 

20. ɼʠʢʣʦʬʝʥʘʢ 3,6 ʛʨ 0,1 ʢʛ 0,05 ʢʛ 

 
ʌʘʨʤʘʮʝʚʪʠʯʝʩʢʠʝ ʟʘʚʦʜʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʘʢʪʠʚʥʳʭ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ 

ʠʥʛʨʝʜʠʝʥʪʦʚ (ɸʌʀ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʥʘ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʳʧʫʩʢʘ ʧʦʟʚʦ-
ʣʷʶʪ ʩʥʠʟʠʪʴ ʩʪʦʠʤʦʩʪʴ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʠʟ-
ʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʃʦʛʠʩʪʠʢʘ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʙʦʣʴʰʠʭ ʧʘʨʪʠʡ 
ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ, ʯʘʱʝ ʚʩʝʛʦ ʩ ʧʦʤʦʱʴʶ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦ-
ʩʪʘʚʢʠ ʦʧʪʦʚʳʤ ʢʦʤʧʘʥʠʷʤ. 
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ʋʙʚʤʡʯʙ 3 
ʊʛʞʝʞʦʡʸ ʧ ʛʴʝʙʦʦʴʮ, ʧʫʧʠʛʙʦʦʴʮ ʪʞʩʫʡʭʡʣʙʫʙʮ GMP ʨʩʧʡʠʛʧʝʡʫʞʤʞʢ ʤʞʣʙʩʪʫʛʞʦʦʴʮ ʪʩʞʝʪʫʛ 

ʝʤʸ ʥʞʝʡʯʡʦʪʣʧʜʧ ʨʩʡʥʞʦʞʦʡʸ 

ʉʞʜʡʪʫʩʙ-
ʯʡʧʦʦʴʢ 
ʦʧʥʞʩ 

ʀʙʛʧʝ 
ʆʧʥʞʩ ʪʞʩ-
ʫʡʭʡʣʙʫʙ 

GMP 

ɽʙʫʙ 
ʛʴʝʙʰʡ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ʊʫʩʙʦʙ 
ʨʩʧʡʠʛʧ-
ʝʡʫʞʤʸ 

ɽʙʫʙ(ʴ) 
ʨʩʧʛʞʝʞ-
ʦʡʸ ʡʦ-
ʪʨʞʣʫʡʩʧ-
ʛʙʦʡʸ 

ɽʙʫʙ 
ʩʞʞɦ-
ʦʡʸ 

ʆʧ-
ʥʞʩ 
ʩʞɦʞ
ʞɦ-
ʦʡʸ 

ɽʙʫʙ 
ʦʙʰʙʤʙ 
ʝʞʢ-
ʪʫʛʡʸ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ɽʙʫʙ 
ʧʣʧʦʰʙ-
ʦʡʸ 
ʝʞʢ-
ʪʫʛʡʸ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ʊʫʙʫʬʪ 
ʛʴʝʙʦʦʧ-
ʜʧ ʪʞʩʫʡ-
ʭʡʣʙʫʙ 
(ʝʞʢʪʫʛʬ-
ʷʲʞʞ/ 
ʦʞʝʞʢ-
ʪʫʛʬʷ-
ʲʞʞ) 

2242 
ɸʆ 

"ʕʄʇʀʃʉ-
ʌʆʍ" 

GMP/EAEU/R
U/02242-2025 

10.09.20
25 

ʈʦʩʩʠʷ 19.03.2025 
10.09.
2025 

4428 
19.03.20

25 
18.03.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

1984 

ɸʆ "ʋʩʦ-
ʣʴʝ-

ʉʠʙʠʨʩʢʠʡ 
ʭʠʤʬʘʨʤ-
ʟʘʚʦʜ" 

GMP/EAEU/R
U/01984-2025 

21.05.20
25 

ʈʦʩʩʠʷ 
24.02.2025-
27.02.2025 

21.05.
2025 

2439 
27.02.20

25 
26.02.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2347 
ʆʆʆ ʅʇʆ 
"ʌɸʈʄɺʀʃ
ɸʈ" 

GMP/EAEU/R
U/02347-2025 

04.12.20
25 

ʈʦʩʩʠʷ 
12.08.2025-
13.08.2025 

04.12.
2025 

6071 
13.08.20

25 
12.08.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

91 
ɸʆ "ʄʘʨ-
ʙʠʦʬʘʨʤ" 

GMP/EAEU/R
U/00091-2021 

16.11.20
23 

ʈʦʩʩʠʷ 
23.08.2021, 
25.08.2021 

16.11.
2023 

4359 
25.08.20

21 
24.08.20

24 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

1727 

ʆɸʆ "ʀʨ-
ʙʠʪʩʢʠʡ 
ʭʠʤʬʘʨʤ-
ʟʘʚʦʜ" 

GMP/EAEU/R
U/01727-2025 

14.01.20
25 

ʈʦʩʩʠʷ 
08.10.2024-
10.10.2024 

14.01.
2025 

51 
10.10.20

24 
09.10.20

27 

ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ  
(ɺʥʝʩʝʥʠʝ 
ʠʟʤʝʥʝʥʠʡ 
ʩʪʨʦʢʘ 
2298) 

1390 
ɸʆ 

çʄɽɼʍʀʄè 
GMP/EAEU/R
U/01390-2024 

11.07.20
24 

ʈʦʩʩʠʷ 16.04.2024 
11.07.
2024 

3100 
16.04.20

24 
15.04.20

27 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2067 
ɸʆ "ʇʌʂ 
ʆʙʥʦʚʣʝ-
ʥʠʝ" 

GMP/EAEU/R
U/02067-2025 

24.06.20
25 

ʈʦʩʩʠʷ 
11.03.2025-
13.03.2025 

24.06.
2025 

3003 
13.03.20

25 
12.03.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

1895 

ɸʆ "ʀʚʘ-
ʥʦʚʩʢʘʷ 
ʬʘʨʤʘʮʝʚ-
ʪʠʯʝʩʢʘʷ 
ʬʘʙʨʠʢʘ" 

GMP/EAEU/R
U/01895-2025 

14.07.20
25 

ʈʦʩʩʠʷ 12.03.2025 
14.07.
2025 

3408 
12.03.20

25 
11.03.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

135 

ɸʆ "ʂʝʤʝ-
ʨʦʚʩʢʘʷ 
ʬʘʨʤʘʮʝʚ-
ʪʠʯʝʩʢʘʷ 
ʬʘʙʨʠʢʘ" 

GMP/EAEU/R
U/00135-2021 

17.12.20
21 

ʈʦʩʩʠʷ 19.10.2021 
17.12.
2021 

5156 
19.10.20

21 
18.10.20

24 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

672 
ʆʆʆ "ɸʨʦ-
ʤʘʩʠʥʪʝʟ" 

GMP/EAEU/R
U/00672-2022 

15.12.20
22 

ʈʦʩʩʠʷ 10.12.2021 
15.12.
2022 

5265 
10.12.20

21 
09.12.20

24 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

2279 
ɸʆ çɸʢʪʠʚ-
ʥʳʡ ʂʦʤʧʦ-
ʥʝʥʪè 

GMP/EAEU/R
U/02279-2025 

26.09.20
25 

ʈʦʩʩʠʷ 
24.06.2025-
26.06.2025 

26.09.
2025 

4761 
26.06.20

25 
25.06.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2286 
ʇɸʆ "ʉʠʥ-
ʪʝʟ" 

GMP/EAEU/R
U/02286-2025 

07.10.20
25 

ʈʦʩʩʠʷ 11.09.2025 
07.10.
2025 

4899 
11.09.20

25 
10.09.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

1355 
ʆʆʆ "ʇʦ-
ʣʠʩʠʥʪʝʟ" 

GMP/EAEU/R
U/01355-2024 

25.06.20
24 

ʈʦʩʩʠʷ 17.06.2024 
25.06.
2024 

2794 
17.06.20

24 
16.06.20

27 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

746 

ɸʆ 
"ʍʀʄɿɸɺʆɼ 
ʀʄ.ʂɸʈʇʆɺ

ɸ" 

GMP/EAEU/R
U/01746-2025 

16.06.20
25 

ʈʦʩʩʠʷ 24.09.2024 
16.06.
2025 

2862 
24.09.20

24 
23.09.20

27 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 
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ʉʞʜʡʪʫʩʙ-
ʯʡʧʦʦʴʢ 
ʦʧʥʞʩ 

ʀʙʛʧʝ 
ʆʧʥʞʩ ʪʞʩ-
ʫʡʭʡʣʙʫʙ 

GMP 

ɽʙʫʙ 
ʛʴʝʙʰʡ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ʊʫʩʙʦʙ 
ʨʩʧʡʠʛʧ-
ʝʡʫʞʤʸ 

ɽʙʫʙ(ʴ) 
ʨʩʧʛʞʝʞ-
ʦʡʸ ʡʦ-
ʪʨʞʣʫʡʩʧ-
ʛʙʦʡʸ 

ɽʙʫʙ 
ʩʞʞɦ-
ʦʡʸ 

ʆʧ-
ʥʞʩ 
ʩʞɦʞ
ʞɦ-
ʦʡʸ 

ɽʙʫʙ 
ʦʙʰʙʤʙ 
ʝʞʢ-
ʪʫʛʡʸ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ɽʙʫʙ 
ʧʣʧʦʰʙ-
ʦʡʸ 
ʝʞʢ-
ʪʫʛʡʸ 
ʪʞʩʫʡ-
ʭʡʣʙʫʙ 

ʊʫʙʫʬʪ 
ʛʴʝʙʦʦʧ-
ʜʧ ʪʞʩʫʡ-
ʭʡʣʙʫʙ 
(ʝʞʢʪʫʛʬ-
ʷʲʞʞ/ 
ʦʞʝʞʢ-
ʪʫʛʬʷ-
ʲʞʞ) 

382 

ʆɸʆ 
çʌʘʨʤ-
ʩʪʘʥʜʘʨʪ-
ʃʝʢʩʨʝʜ-
ʩʪʚʘè 

GMP/EAEU/R
U/02382-2025 

17.11.20
25 

ʈʦʩʩʠʷ 
19.08.2025-
22.08.2025 

17.11.
2025 

5679 
22.08.20

25 
21.08.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

752 

ʌɻʋʇ ʅʇʎ 
çʌʘʨʤʟʘ-
ʱʠʪʘè 
ʌʄɹɸ ʈʦʩ-
ʩʠʠ 

GMP/EAEU/R
U/00752-2023 

07.02.20
23 

ʈʦʩʩʠʷ 28.12.2022 
07.02.
2023 

357 
28.12.20

22 
27.12.20

25 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

1427 
ʆʆʆ 

çʖʞʌʘʨʤè 
GMP/EAEU/R
U/01427-2024 

31.07.20
24 

ʈʦʩʩʠʷ 
23.07.2024-
24.07.2024 

31.07.
2024 

3460 
24.07.20

24 
23.07.20

27 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

1465 
ʆʆʆ 
"ʀʉʀɼɸ" 

MP/EAEU/RU/
01465-2024 

04.09.20
24 

ʈʦʩʩʠʷ 24.04.2024 
04.09.
2024 

4012 
24.04.20

24 
23.04.20

27 

ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ  
(ɺʥʝʩʝʥʠʝ 
ʠʟʤʝʥʝʥʠʡ 
ʩʪʨʦʢʘ 
2803) 

1303 
ɿɸʆ 

"ɺʀʌʀʊɽʍ 
GMP/EAEU/R
U/01303-2024 

24.09.20
24 

ʈʦʩʩʠʷ 
12.02.2024-
13.02.2024 

24.09.
2024 

4370 
13.02.20

24 
12.02.20

27 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2638 
ʆʆʆ 

çʆʃʀʄʇè 
GMP/EAEU/R
U/02638-2026 

20.03.20
26 

ʈʦʩʩʠʷ 25.12.2025 
20.03.
2026 

1259 
25.12.20

25 
24.12.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2774 

ʄʉʅ ʃʘʙʦ-
ʨʘʪʦʨʠʟ 
ʇʨʘʡʚʝʪ 
ʃʠʤʠʪʝʜ 

GMP/EAEU/R
U/02774-2026 

04.06.20
26 

ʀʥʜʠʷ 
27.04.2026-
01.05.2026 

04.06.
2026 

2743 
01.05.20

26 
30.04.20

29 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

2541 

ʉʘʥ ʌʘʨ-
ʤʘʩʴʶʪʠʢʘʣ 
ʀʥʜʘʩʪʨʠʟ 
ʃʪʜ 

GMP/EAEU/R
U/02541-2026 

01.06.20
26 

ʀʥʜʠʷ 
06.10.2025-
10.10.2025 

01.06.
2026 

2672 
10.10.20

25 
09.10.20

28 
ɼʝʡʩʪʚʫ-
ʶʱʝʝ 

657 
ɸʥʪʠʙʠʦʪʠ-
ʢʫʩ ʜʫ ɹʨʘ-
ʟʠʣ ʃʪʜʘ 

GMP/EAEU/R
U/00657-2023 

19.01.20
23 

ɹʨʘʟʠʣʠʷ 
16.08.2022-
19.08.2022, 
16.11.2022 

19.01.
2023 

133 
16.11.20

22 
15.11.20

25 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

754 
ʕʢʩʝʣʣʘ 
ɻʤʙʍ ʠ ʂʦ. 
ʂɻ 

GMP/EAEU/R
U/00754-2023 

18.04.20
23 

ɻʝʨʤʘʥʠʷ 
15.11.2022-
17.11.2022, 
01.02.2023 

18.04.
2023 

1420 
01.02.20

23 
31.01.20

26 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

711 

ɻʣʘʢʩʦ 
ʆʧʝʨʵʡ-
ʰʝʥʩ ɺʝʣʠ-
ʢʦʙʨʠʪʘʥʠʷ 
ʃʠʤʠʪʝʜ 

GMP/EAEU/R
U/00711-2023 

19.05.20
23 

ʉʦʝʜʠ-
ʥʝʥʥʦʝ 
ʂʦʨʦʣʝʚ-
ʩʪʚʦ 

22.11.2022-
24.11.2022 

19.05.
2023 

1782 
24.11.20

22 
23.11.20

25 
ʅʝʜʝʡ-
ʩʪʚʫʶʱʝʝ 

 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʚʦʜʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʘʧʪʝʢʠ ʟʘʢʫʧʘʶʪ ʩʳʨʴʝ ʚ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʉʧʨʦʩ ʥʘ ʥʝʢʦʪʦʨʳʝ ʛʦʪʦʚʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʬʦʨʤʳ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʦ ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʳʤ ʨʝʮʝʧʪʘʤ, ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘʥʠʟʘ-
ʮʠʡ. ʊʘʢʘʷ ʩʧʝʮʠʬʠʢʘ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ʜʣʷ ʘʧʪʝʢ ʧʨʷʤʳʝ ʟʘʢʫʧʢʠ ʥʘʧʨʷʤʫʶ ʫ ʟʘʚʦʜʦʚ-
ʠʟʛʦʪʦʚʠʪʝʣʝʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʘʧʪʝʢʠ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʭʨʘʥʠʪʴ ʙʦʣʴʰʠʝ ʧʘʨʪʠʠ ʩʳʨʴʷ. 

 
































































































